6.0

Evaluation of Transportation Alternatives

The six alternatives in Table 3.1 were evaluated across the 40 evaluation criteria shown in
Tables 4.1 and 4.2. Each of the sections below (6.1 through 6.40) discusses one of these
evaluation criteria. For the purposes of this evaluation, all six alternatives were assumed to
include service to the Jack London District and the Oakland Amtrak/Capitol Corridor Station.
For a detailed evaluation of just this service, see Section 7.0.
The following seven tables (Tables 6.1 through 6.7) present summaries of this evaluation.
Tables 6.1 and 6.2 rate each of the six alternatives across each of the 40 criteria, using
colored dots to indicate performance relative to existing bus service:

= Much better than existing bus service
= Similar to existing bus service
= Much worse than existing bus service
Tables 6.1 and 6.2 can be used to compare the six alternatives side-by-side for each of the
evaluation criteria. Table 6.1 shows those evaluation criteria related to the service objectives
approved for the project (see Table 1.2). Table 6.2 shows environmental and other criteria.
Table 6.3 is a summary version of Tables 6.1 and 6.2 and provides an overview of how the
six alternatives perform relative to each other. Table 6.3 shows a selected set of the criteria
consolidated from those in Tables 6.1 and 6.2.
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Table 6.1 Rating Table – Criteria Related to Service Objectives
= Much Better than Existing Bus
Enh Bus
Telegraph
Int’l

Enh Bus
College
Int’l

BRT
Telegraph
Int’l

= Much Worse than Existing Bus
BRT
College
Int’l

LRT
Telegraph
Int’l

LRT
College
Int’l

Access to Employment
Access to Education
Access to Other Transit
Travel Time
Connecting Services
Service Reliability
Service Frequency
Security On-Board
Security At Station
Clean, Comfort On-Board
Clean, Comfort At Station
Intensified Land Use
Systemwide Ridership
Corridor Ridership
Capital Cost
Operating Cost
Farebox Recovery
Cost per Rider
Cost per New Rider
Ease of Entry and Exit
Emissions (Air Quality)
Energy Consumption

- 49 -

9 September 2002

Table 6.2 Rating Table – Environmental and Other Criteria
= Much Better than Existing Bus
Enh Bus
Telegraph
Int’l

Enh Bus
College
Int’l

BRT
Telegraph
Int’l

= Much Worse than Existing Bus
BRT
College
Int’l

LRT
Telegraph
Int’l

LRT
College
Int’l

Service to Low Income
Parking
Traffic
Other Transit Service
Traffic Safety
Local Access
Bicycle
Pedestrian
Visual Impact
Historical Resources

Not ranked

Park, Recreation
Neighborhood Business
Hazardous Materials
Noise/Vibration
Trees/Landscaping
Natural Resources
ROW Displacements
Construction Ease
Construction Impacts
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Table 6.3 Summary Rating Table
= Much Better than Existing Bus
Enh Bus
Telegraph
Int’l

Enh Bus
College
Int’l

BRT
Telegraph
Int’l

= Much Worse than Existing Bus
BRT
College
Int’l

LRT
Telegraph
Int’l

LRT
College
Int’l

Travel Time
Service Reliability
Security, Comfort
Intensified Land Use
Ridership
Capital Cost
Operating Cost
Parking
Traffic
Bicycle
Construction

Quantitative information is available for some of the evaluation criteria presented in Tables
6.1 and 6.2. This quantitative information is consolidated and compared side-by-side in
Tables 6.4 and 6.5.
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Table 6.4 Rating Table – Criteria Related to Service Objectives
(Quantified Criteria)

Evaluation Criterion
Travel Time
Shattuck/Addison to Bdwy/11th (min)
Bdwy/12th to Bay Fair BART (min)
Shattuck/Addison to Bdwy/11th (% improve)
Bdwy/12th to Bay Fair BART (% improve)
Frequency of New Service
Peak headway, north corridor (min)
Peak headway, south corridor (min)
Off-peak headway, north corridor (min)
Off-peak headway, south corridor (min)
2020 Systemwide Ridership
Net new AC Transit weekday boardings
2020 Corridor Ridership
Increase in total corridor weekday boardings
Shattuck/Center to Oakland Amtrak
14th/Broadway to Bay Fair BART
New service weekday boardings
Shattuck/Center to Oakland Amtrak
14th/Broadway to Bay Fair BART
Initial Capital Cost
Capital cost (millions of 2001$)
Annual Corridor Operating Cost
2020 operating cost (millions of 2001$)
Increase over No Build
2020 Farebox Recovery*
Total corridor service
New service only
Lifecycle Cost per Rider
2020 total cost per corridor boarding (2001$)
Incremental Lifecycle Cost per New Rider
2020 incremental cost per new boarding (2001$)
Emissions (Air Quality)
Reduction in CO emissions (tons)
Reduction in NOX emissions (tons)
Reduction in TOG emissions (tons)
Reduction in PM10 emissions (tons)
Reduction in CO2 emissions (tons)
Energy Consumption
Reduction in equiv gallons of gas (millions)
*

Enh Bus Enh Bus
BRT
BRT
LRT
LRT
Telegraph College Telegraph College Telegraph College
Int'l
Int'l
Int'l
Int'l
Int'l
Int'l
28
58
15%
13%

36
58
14%
13%

22
45
33%
33%

31
45
26%
33%

20
44
39%
34%

30
44
29%
34%

15
7.5
15
10

10
7.5
15
10

5
5
7.5
7.5

5
5
7.5
7.5

5
5
7.5
7.5

5
5
7.5
7.5

7,681

8,727

11,280

12,815

15,189

17,256

9,704
3,552
6,152
21,229
4,073
17,157

9,909
3,862
6,046
23,080
6,015
17,065

15,543
8,828
6,715
27,555
10,231
17,324

15,915
9,305
6,609
32,343
15,111
17,231

20,545
10,651
9,894
32,472
11,805
20,667

22,431
12,661
9,770
37,991
17,435
20,557

$84

$95

$342

$354

$893

$928

$32.2
$6.6

$32.0
$6.4

$45.7
$20.1

$44.2
$18.6

$55.0
$29.5

$54.8
$29.2

27.3%
24.4%

27.5%
23.8%

21.6%
19.4%

22.4%
21.7%

19.6%
16.7%

20.3%
18.2%

$2.70

$2.76

$4.79

$4.76

$7.46

$7.38

$5.92

$5.54

$15.77

$13.76

$23.91

$21.61

100
30
10
0
12,270

100
30
10
0
12,270

160
50
10
1
19,050

160
50
10
1
19,050

160
50
10
1
19,050

160
50
10
1
19,050

0.9

0.9

1.4

1.4

1.4

1.4

New information from a 2001 AC Transit fare study indicates that the farebox recovery on trunk lines such as those
operating in the Berkeley/Oakland/San Leandro corridor are higher than the systemwide average used in this study.
This is the result of possibly higher average fares, combined with high levels of passenger boardings per service
hour. For purposes of comparing alternatives, the relative differences in farebox recovery would remain unchanged.
The results of this fare study will be used to revise the calculation of farebox recovery in the future Phase II study.

Summary of information in following sections.
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Table 6.5 Rating Table – Environmental and Other Criteria
(Quantified Criteria)

Evaluation Criterion
Service to Low Income Households
Low income persons w/i 1/2 mi of alignment
Parking Impact
Spaces lost in Berkeley
Spaces lost in Oakland - North (inc. JLS)
Spaces lost in Oakland - South
Spaces lost in San Leandro
Local Access
Driveway closures
Turn restrict in Berkeley
Turn restrict in Oakland - Tele, Coll, Bdwy
Turn restrict in Oakland - International
Turn restrict in San Leandro
Bicycle Impact
Bike lanes affected (miles)
Pedestrian Impact
Sidewalks affected (miles)
Hazardous Materials Impact
Potentially impacted sites w/i 1/8 mile
Trees/Landscaping Impact
Landscaping/medians removed (feet)
Trees removed
ROW Acquisition/Displacements
Parcels totally displaced
Parcels partially displaced

Enh Bus Enh Bus
BRT
BRT
LRT
LRT
Telegraph College Telegraph College Telegraph College
Int'l
Int'l
Int'l
Int'l
Int'l
Int'l
38,765

40,893

38,765

40,893

38,765

40,893

125
235
285
130

180
255
285
130

135
405
470
100

65
220
470
100

190
505
625
190

125
345
625
190

1
3
0
0
0

1
5
2
0
0

0
11
33
77
33

0
16
32
77
33

9
11
33
77
33

9
16
32
77
33

0.0

0.0

1.0

0.0

3.0

2.0

1.4

1.0

0.0

0.0

0.2

1.5

157-164

165-172

157-164

165-172

157-164

165-172

5,900
60

5,400
40

12,200
130

17,100
105

12,200
130

23,900
230

0
1

0
1

2-4
0

2-4
0

2-4
15-18

2-4
15-18

Summary of information in following sections.
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Table 6.6 summarizes how well the three vehicle and operations technology options fare
across the key evaluation criteria used in Table 6.3. Only criteria where the three technology
options differ in performance are included. This table provides a synopsis of the key tradeoffs between Enhanced Bus, BRT and LRT.

Table 6.6 Enhanced Bus Vs. BRT Vs. LRT
3rd Best

2nd Best

Best

Travel Time

Enhanced Bus

BRT/LRT

Service Reliability

Enhanced Bus

BRT/LRT

Security, Comfort

Enhanced Bus

BRT/LRT

Intensified Land Use

Enhanced Bus

BRT

LRT

Ridership

Enhanced Bus

BRT

LRT

Capital Cost

LRT

BRT

Enhanced Bus

Operating Cost

LRT

BRT

Enhanced Bus

Parking

LRT

BRT

Enhanced Bus

Traffic

LRT

BRT

Enhanced Bus

Construction

LRT

BRT

Enhanced Bus

Finally, Table 6.7 summarizes how well the two northern alignment options fare across the
key evaluation criteria used in Table 6.3. Again, only criteria where the two northern
alignment options differ in performance are included. This table provides a synopsis of the
key trade-offs between the Telegraph Avenue and College Avenue/Broadway alignments.

Table 6.7 Telegraph Vs. College/Broadway
2nd Best

Best

Travel Time

College/Broadway

Telegraph

Service Reliability

College/Broadway

Telegraph

Telegraph

College/Broadway

Capital Cost

College/Broadway

Telegraph

Traffic

College/Broadway

Telegraph

Construction

College/Broadway

Telegraph

Ridership
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6.1 Access to Major Employment Centers
This evaluation criterion is discussed extensively in Sections 6.1 and 6.3 of the Final Report
Volume 2: Development of Alternatives. In that report, several alignments through the
corridor are compared on their ability to serve origin-destination markets to major
employment centers in the corridor. To conduct this analysis, AC Transit used the Alameda
Countywide Travel Model13 to forecast year 2020 weekday trips by all modes, including
automobile, to major employment destinations in the corridor. These 210,000 trips were
divided into specific origin-destination markets. Examples of origin-destination markets
include Central East Oakland to Oakland City Center, North Oakland to Downtown San
Leandro or Central Contra Costa County to the University of California at Berkeley.
Of these 210,000 trips, AC Transit identified those that could benefit from better service in
the Berkeley/Oakland/San Leandro corridor. This was done by removing trips that are
already well served by BART and existing AC Transit services and would unlikely benefit
from a new AC Transit corridor service. For example, the market from San Leandro to
Downtown Berkeley is already well served by BART, so this market was removed from
consideration. In addition, those trips that a new corridor service could not serve from a
geographic perspective were removed. For example, trips from the North Bay to the
University of California at Berkeley could not be served by improved transit in the Berkeley/
Oakland/San Leandro corridor. Upon completing this screening, 88,000 weekday trips to
major employment centers in the corridor were identified that could benefit from new AC
Transit corridor service.
AC Transit then compared the ability of several different alignments to serve these 88,000
trips. In the northern portion of the corridor from downtown Berkeley to downtown Oakland,
four alignments were considered: one that primarily follows Shattuck Avenue and Telegraph
Avenue, one that primarily follows Telegraph Avenue, one that primarily follows College
Avenue and Broadway, and one that starts on Telegraph Avenue and switches over to
Broadway on 51st. In the southern portion of the corridor from downtown Oakland to Bay Fair
Mall/BART, three alignments were considered: one that primarily follows Foothill Boulevard
and Bancroft Avenue, one that primarily follows International Boulevard and East 14th Street,
and one that primarily follows San Leandro Boulevard.
Based on this evaluation, AC Transit found that the 88,000 weekday trips would be best
served by a northern alignment along College Avenue and Broadway and a southern
alignment along International Boulevard and East 14th Street. The second best alignment in
the northern portion would be Telegraph Avenue and the second best in the southern portion
would be Foothill Boulevard/Bancroft Avenue.
As an example of this evaluation, when the College Avenue/Broadway and Telegraph
Avenue alignment options in the north are compared side-by-side, AC Transit found the
College Avenue/Broadway alignment would better serve three origin-destination markets
representing 13,300 weekday trips in 2020 and that the Telegraph Avenue alignment would
better serve five origin-destination markets representing 7,000 weekday trips (see Table 6.8).
For more details, see Section 6.1 and 6.3 of the Final Report Volume 2: Development of
Alternatives.
13

For this study, AC Transit updated the October 1999 version of this model using new land use data
compiled by Hausrath Economics Group. This new data is based on ABAG Projections 1998, with
adjustments made by Hausrath with input from staff in the corridor cities. Details are contained in
the Final Report Technical Appendix.

- 55 -

9 September 2002

Table 6.8 Access to Major Employment Centers – Telegraph Vs.
College/Broadway
Telegraph Serves These Work Trip Markets
Better
• To Children’s Hospital

College/Broadway Serves These Work Trip
Markets Better
• To 51st & Broadway, Kaiser Medical Area, Auto
Row

• To Telegraph Ave Strip
• From Emeryville, W Oakland to UC Berkeley,
Elmwood, Alta Bates
• From N Bay, W Contra Costa Co to Summit
Medical Area

• From Central Contra Costa Co to UC Berkeley,
Elmwood, Alta Bates
• From Within the Corridor to Rockridge

• From N&W Berkeley to Jack London District
7,700 daily weekday person trips in 2020

13,300 daily weekday person trips in 2020

Based on results from the October 1999 version of the Alameda Countywide Travel Demand Model
with market analysis by Cambridge Systematics.

Of the three technology options being evaluated for the MIS, LRT and BRT would provide
better access to major employment centers in the corridor than Enhanced Bus. This is
because LRT and BRT offer faster travel times (see Section 6.4) and greater reliability (see
Section 6.6). LRT would offer slightly better travel time compared to BRT; however because
BRT would be designed to replicate LRT as much as possible, this advantage would be
minimal.

6.2 Access to Major Educational Centers
The analysis of this evaluation criterion parallels that for Access to Major Employment
Centers; therefore, the discussion of analysis methodology is not included in this section (see
Section 6.1).
Based on results from the Alameda Countywide Travel Model, 45,000 weekday trips are
forecast by all modes, including automobile, to major educational centers in the corridor in
the year 2020. Of these, 27,000 could benefit if a new AC Transit service were provided in
the Berkeley/Oakland/San Leandro corridor.
These 27,000 weekday trips would be best served by a northern alignment along College
Avenue and Broadway and a southern alignment along Foothill Boulevard and Bancroft
Avenue. The second best alignment in the northern portion would be Telegraph Avenue and
the second best in the southern portion would be International Boulevard/East 14th Street.
When the College Avenue/Broadway and Telegraph Avenue alignment options in the north
are compared side-by-side, AC Transit found the College Avenue/Broadway alignment would
better serve two origin-destination markets representing 4,300 weekday trips in 2020 and
that the Telegraph Avenue alignment would better serve one origin-destination market
representing 800 weekday trips (see Table 6.9). For more details, see Section 6.1 and 6.3 of
the Final Report Volume 2: Development of Alternatives.
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Table 6.9 Access to Major Educational Centers – Telegraph Vs.
College/Broadway
Telegraph Serves These School Trip Markets
Better
• From Emeryville, W Oakland to UC Berkeley

College/Broadway Serves These School Trip
Markets Better
• From Central Contra Costa Co to UC Berkeley
• To Oakland Tech High

800 daily weekday person trips in 2020

4,300 daily weekday person trips in 2020

Based on results from the October 1999 version of the Alameda Countywide Travel Demand Model
with market analysis by Cambridge Systematics.

Of the three technology options, LRT and BRT would provide better access to major
educational centers in the corridor than Enhanced Bus. This is because LRT and BRT offer
faster travel times (see Section 6.4) and greater reliability (see Section 6.6). LRT would offer
slightly better travel time compared to BRT; however because BRT would be designed to
replicate LRT as much as possible, this advantage would be minimal.

6.3 Access to Other Transit
This evaluation criterion is discussed extensively in Sections 6.1 and 6.3 of the Final Report
Volume 2: Development of Alternatives. In that report, several alignments through the
corridor are compared for their ability to provide connections to other transit services.
In the northern portion of the corridor, between downtown Berkeley and downtown Oakland,
alignments along Telegraph Avenue; College Avenue and Broadway; and Shattuck Avenue
and Telegraph Avenue all provide connections with four BART stations and thus would
provide equal access to other transit.14 An alignment that starts on Telegraph Avenue and
switches to Broadway at 51st would provide poorer access to other transit because it would
miss MacArthur and Rockridge BART and thus have connections with only three BART
stations.
In the southern portion of the corridor from downtown Oakland to Bay Fair Mall/BART, an
alignment that primarily follows San Leandro Boulevard would provide the best access to
other transit, having connections with four BART stations (Fruitvale, Coliseum, San Leandro
and Bay Fair). However, in contrast to the situation in the northern corridor, this alignment
simply replicates existing BART service and does not provide new transit connections. The
second best alignment in the southern portion of the corridor primarily uses International
Boulevard/East 14th Street, with connections with two BART stations (Fruitvale, Bay Fair).
This alignment could be modified to include a connection with a third BART station at San
Leandro.

14

For the Telegraph Avenue and Shattuck Avenue/Telegraph Avenue alignments, the stations are
Downtown Berkeley, MacArthur, 19th Street and 12th Street. For the College Avenue/Broadway
alignment, the stations are are Downtown Berkeley, Rockridge, 19th Street and 12th Street.
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6.4 Travel Time
The average travel speeds of transit vehicles, and therefore the trip times for passengers,
would improve under all of the alternatives being evaluated for the Berkeley/Oakland/San
Leandro corridor. The biggest travel time savings would be for express vehicles. Express
service travel time changes are the focus of the following discussion.
A reduction in the number of stops and transit priority at traffic signals allow transit vehicles
to move through the corridor more quickly. Additionally, special transit lanes under the LRT
and BRT technology options help to improve operations for these modes.
Future travel times by technology options were developed by estimating average vehicle
speeds along an alignment and converting these to travel time in minutes. Then, future
travel times were compared to current travel times derived from AC Transit route schedules.
First, field visits to assess roadway conditions along each alignment were conducted to
determine the potential for eliminating or limiting factors that contribute to delays. Second, a
comparison was made of the current speeds of LRT vehicles and express buses operating in
other cities and in similar environments. The performance of similar services elsewhere
provided benchmarks for the service improvements in the Berkeley/Oakland/San Leandro
corridor.
The current average speeds of buses along the Telegraph Avenue, College Avenue/
Broadway and International Boulevard/East 14th Street alignments are low. This condition is
attributed to heavy traffic congestion, sub-optimal signal timing, frequent stops, and slow
boarding and alighting of passengers. The existing bus speeds are lowest in the College
Avenue/Broadway alignment and highest along the International Boulevard/East 14th Street
alignment (see Table 6.10). The speeds shown are the average over the limits of an
alignment, for example between downtown Berkeley and downtown Oakland/Jack London
District, and between downtown Oakland and Bay Fair BART in San Leandro.

Table 6.10 Average Speed of Existing Transit Services
Alignment

Existing
Service

Average Speed
(mph)

College/Broadway

Route 51

8.5

Telegraph

Route 40L

10.5

Route 82/82L

11.5

International/E 14

th

Based on 2000 AC Transit schedules.

There is considerable opportunity to increase average travel speeds through transit stop,
traffic signal, and transitway improvements.
Depending upon technology option,
improvements of 20 percent to almost 50 percent appear feasible. The alignments with the
greatest potential for increasing transit vehicle speeds are Telegraph Avenue and
International Boulevard/East 14th Street for the LRT and BRT options. The alignment with
the least potential is College Avenue/Broadway for all technology options. The lower
potential for College Avenue/Broadway is due to the limited priority that can be provided
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transit in a congested environment with little right-of-way for extensive transitway
improvements.
LRT is projected to increase average travel speeds by 3 mph to 6 mph, depending upon the
alignment option. BRT would offer similar vehicle travel speed improvements. Enhanced
Bus would improve speeds by around 2 to 3 mph. However, relative to the low averages for
existing services, such an improvement would still be of considerable benefit.15
The resulting travel times, end-to-end, for each alignment option are shown in Figure 6.1.
Enhanced Bus would provide 10 to 15 percent better travel time than existing AC Transit bus
services. BRT would provide an additional 15 to 25 percent travel time improvement over
Enhanced Bus. LRT would provide only a 2 to 10 percent improvement over BRT.

Figure 6.1 Estimated Travel Times (minutes from downtown
Berkeley to Bay Fair BART)

Travel Time (minutes)

120
100

Existing Bus
88-100

Enhanced Bus

98-109
86

80

Bus Rapid Transit Light Rail Transit

94
67

76

74
64

60
40
20
0
Telegraph College Telegraph College Telegraph College Telegraph College
Int'l E
Int'l E
Int'l E
Int'l E
Int'l E
Int'l E
Int'l E
Int'l E
14th
14th
14th
14th
14th
14th
14th
14th

Existing bus based on 2000 AC Transit midday-PM peak schedules. Others based on operational
analysis by Parsons Transportation Group.

15

For further discussion of the projected improvements in average speed for each technology and
alignment option, see the section entitled Peak and Total Fleet in Concept Transit Service Plans in
the Final Report Technical Appendix.
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The following scale was used to rank the six alternatives for this evaluation criterion:

= Time from downtown Berkeley to Bay Fair BART > 100 min
= Time from downtown Berkeley to Bay Fair BART 90-100 min
= Time from downtown Berkeley to Bay Fair BART 80-90 min
= Time from downtown Berkeley to Bay Fair BART 70-80 min
= Time from downtown Berkeley to Bay Fair BART < 70 min

6.5 Connecting Services
Connecting transit service would be provided to key areas outside of the Berkeley/Oakland/
San Leandro corridor and the rest of the AC Transit system. The connecting service
provided under each of the alternatives being considered for the corridor would be similar.
As a result, all of the alternatives received an equivalent rating for this evaluation criterion.
For further description of the connecting services, see Section 5.4.

6.6 Service Reliability
AC Transit’s on-time performance standard states that no transit vehicle should arrive at a
scheduled time point early or more than five minutes late. Individual bus routes are
monitored to assess performance and adjustments to street operations or schedules made in
the event a route is frequently below the standard.
Telegraph Avenue, College Avenue/Broadway and International Boulevard/East 14th Street
are three of AC Transit’s heaviest bus corridors. These streets are often congested, causing
delays to buses. On-time performance data indicate that the District has been able to adjust
schedules to account for the variability in travel time (e.g., on-time performance is generally
as good as other major routes). However, this has been accomplished primarily by adding
running time or layover to allow buses to recover from delays—with a resulting loss in
“schedule efficiency.” This has resulted in slower travel times and extra expenditures on
equipment and labor.
Under each of the improvement alternatives, transit service reliability would improve relative
to the existing AC Transit bus service.
With the proposed improvements, it would be possible to maintain a higher level of on-time
performance even with transit vehicles operating faster and more frequently. Three
improvements are proposed to help transit vehicles operate more reliable schedules:
1. Signal coordination and transit priority. Transit vehicles would activate traffic signals to
prompt a “green” aspect for through-travel, thereby limiting stop delays at intersections.
2. Fewer stops for express services and shorter boarding/alighting times. Reducing dwell
times and their variability can have a significant effect on the speed and reliability of transit
operations in corridors with a large volume of boardings and alightings such as this one.16
16

There are currently 52 boardings per hour per bus on route 82/82L, 50 per hour per bus on route
51, and 49 per hour per bus on route 40/40L.
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3. Dedicated or partially reserved transit lanes. Keeping transit vehicles out of mixed traffic
whenever practicable removes or reduces the congestion impacts caused by other vehicles.
The most reliable services would be those given the highest transit priority treatments.
Although all three technology options would run along existing streets, thereby introducing
variability in run times, BRT and LRT would operate more reliably than Enhanced Bus
because they would be in dedicated transit lanes. Enhanced Bus would make more stops
and use mainly existing mixed-flow traffic lanes. The BRT and LRT technology options are
expected to consistently meet the District’s on-time performance standard at least 90 percent
of the time.
The physical and operational characteristics of a corridor may limit the overall potential to
eliminate schedule variability. The College Avenue/Broadway alignment, along College
Avenue between Broadway and Bancroft Way, has a limited street cross-section in which
transit improvements can be made. There are typically only two traffic lanes, one each
direction, with curbside parking. Dedicated transit lanes are not possible if traffic lanes and
the majority of parking are to be retained. Street widening, and considerable displacement of
existing businesses and residences, would be required to add lanes. Therefore, in both the
BRT and LRT alternatives, as well as Enhanced Bus, transit vehicles would continue to
operate in the mixed-flow lanes. This would result in slower and inconsistent transit run
times. The lack of space and dedicated turn lanes at most of the major intersections along
College Avenue would also contribute to slower, less reliable transit service.
Telegraph Avenue and International Boulevard/East 14th Street do not have the limited crosssection of College Avenue. A higher level of transit priority treatments would be possible. As
a result, service along these two alignments would be more reliable than along the College
Avenue/Broadway alignment.

6.7 Frequency of New Service
The frequency of new service is discussed extensively in Section 5.1. Table 5.1 in that
section shows the proposed headways for peak period service in both the northern corridor
between downtown Berkeley and downtown Oakland and the southern corridor between
downtown Oakland and Bay Fair BART. The following scale was used to rank the six
alternatives for this evaluation criterion:

= Average of northern and southern corridor peak headways > 10 min
= Average of northern and southern corridor peak headways 7-10 min
= Average of northern and southern corridor peak headways < 7 min

6.8 Security On-Board
All vehicles would have security provisions on-board, the most common being low-profile
closed-circuit cameras (CCTV). Vehicle operators would have the capability of notifying the
AC Transit operations control center of incidents via radio and silent alarms. Additionally, the
BRT and LRT technology options would include roving (fare) inspectors who add another
level of monitoring. Their presence would likely make these two options moderately more
secure than Enhanced Bus, where traditional fare collection may be retained and therefore
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no inspectors, other than regular field supervisors and system safety personnel, are
assumed to be present over the course of the service day.
AC Transit has an aggressive systemwide safety program designed to ensure that buses and
other facilities remain safe. The Protective Services Department contracts with the Alameda
County and Contra Costa County sheriffs departments and with Wells Fargo Security for
personnel who are dedicated to safety enforcement. Department and contracted staff have
been augmented in recent years to increase the profile of safety personnel in system
operations.

6.9 Security at Stations
BRT and LRT stations would include lighting and various provisions for safety and security
monitoring. These provisions may include CCTV (at high volume and/or specially identified
stations) and regular and emergency phones. Station structures, such as shelters, benches
and kiosks would be designed to offer largely unobstructed views for persons on the platform
and for passing individuals looking into the station. Canopy structures would offer clear
views at ground level wherever possible.
Roving inspectors on vehicles and at stations in addition to the high frequency of transit
vehicles passing stations would increase security monitoring for the BRT and LRT
technology alternatives.
Enhanced Bus stops would be similar to existing bus stops, with some improvements at
major boarding and alighting locations. These may include added lighting and upgraded
shelters. However, no CCTV, phones or other amenities are proposed. The proposed
service would be less frequent than BRT or LRT but more frequent than current service.
AC Transit Protective Services Department personnel would be available to provide an
additional level of safety and security at stations and stops.

6.10 Cleanliness and Comfort On-Board
CLEANLINESS
AC Transit vehicles are cleaned (swept, vacuumed, or mopped depending upon location
and/or condition) and washed externally after each day of use. More detailed cleaning is on
an “as needed” basis, covering, for instance, graffiti and window markings. At some point,
detailing of buses may be scheduled on a regular basis.
All vehicles, whether Enhanced Bus, BRT or LRT, would be cleaned according to
Maintenance Department standards. No technology option would be considered inherently
cleaner than others from a passenger’s perspective. To the extent that emissions of vehicles
are related to cleanliness, electric-powered vehicles might be considered cleaner to the
populations living along an improvement corridor. LRT vehicles are all-electric and the least
polluting; hybrid and CNG buses would have lower emissions than clean diesel buses.

COMFORT
Personal comfort on board transit vehicles can be divided into several elements: ease of
entry and exit, forces of acceleration and deceleration, lateral movement, and seating and
standing areas.
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Ease of Entry and Exit
The vehicles under consideration for BRT and LRT are all at least 70 percent low floor17 and
of open interior design for relatively easy passenger movement. Large doors, two to four per
side, would make boarding and alighting convenient and easier than on existing buses. BRT
vehicles would, under current proposals, load from one side only while light rail vehicles
would have doors on both sides.
Enhanced Bus vehicles would be low-floor standard or articulated buses, the former as
currently deployed in the AC Transit fleet. It is entirely possible, however, to operate the
service with a BRT-type vehicle, except that fare collection would likely continue to be onboard vehicles, with one door for boarding and another for alighting. Passenger comfort
would, therefore, be below that of BRT or LRT because of the more structured nature of
passenger fare payment and limits on in-vehicle circulation.
LRT operates on rails and would have very precise tolerances between the vehicle and the
boarding platform, easing entry and exit by passengers. By comparison, BRT would have
greater gaps between the vehicle floor and the boarding platform. BRT could approach LRT
tolerances by using either optical or magnetic guidance systems. Both of these guidance
systems provide lateral control that permits buses to dock precisely parallel to boarding
platforms with very small gaps. Current research into bus guidance systems have achieved
tolerances between vehicle and boarding platform nearly as close as rail. The Enhanced
Bus option would operate much like existing buses and would have the greatest gaps
between boarding platform and vehicle floor. This gap could be minimized by providing “bus
bulbs” or longer transition zones at bus stops to allow more parallel docking. In general, LRT
provides the closest tolerances followed by BRT and then Enhanced Bus. For more
discussion of ease of entry and exit, see Section 6.19.
Acceleration and Deceleration
Normal vehicle acceleration rates would be around 2.8 to 3.0 miles per hour per second (i.e.,
up to 1.34 m/s2), with normal deceleration rates slightly higher. Given the propulsion and
suspension characteristics of light rail vehicles, a somewhat smoother ride would be
anticipated compared to buses. However, hybrid buses with electric motor drive could be
closer to light rail vehicles in acceleration and deceleration performance. The suspension
systems and the finer tolerance of guideway design generally give LRT passengers a
smoother ride than bus passengers.
Lateral Movement
Lateral movement is closely associated with motion sickness and other discomfort.
Passengers experience lateral or side-to-side movement as a normal effect of vehicles
moving and turning. Rail systems generally have the lowest amount of lateral movement
while buses the most. BRT can minimize the amount of lateral movement by operating in its
own guideway and eliminating the need for the bus to pull to the curb and reducing the
number of obstacles to straight line travel. Lateral movement can be reduced further by
using optical or magnetic guidance systems. Enhanced Bus would have the most lateral
movement of the three technology options. Lateral movement could be reduced by using
bus bulbs which eliminate the need for the bus to pull to the curb.

17

Some newer model light rail vehicles and buses are 100 percent low floor.
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Seating and Standing Areas
The quality of seating depends on seat width and the type and thickness of padding. Seating
of any quality can be installed on light rail vehicles or buses and as such does not
differentiate between technology options. Passenger comfort in standing areas is dependent
on the availability of handholds and the general crowding on the vehicle. In general, LRT
vehicles can accommodate a given number of passengers more comfortably than buses due
to the larger size of the vehicles.
In summary, passenger comfort would be highest for LRT, followed by BRT and then
Enhanced Bus.

6.11 Cleanliness and Comfort at Stations
CLEANLINESS
AC Transit has standards for maintaining and cleaning transit stops. Cleaning is currently
contracted out to a private firm that has been awarded advertising rights to sheltered stops
with display space. All sheltered bus stops are checked twice weekly when glass/Plexiglas
surfaces are wiped and trash receptacles emptied. Depending upon the level of use, the
station area is power washed once or twice each month.
Enhanced Bus, BRT and LRT stations would receive similar cleaning. High volume BRT and
LRT stations would be cleaned more frequently if conditions warrant. All LRT and BRT
stations would include trash receptacles and be constructed using low maintenance
materials.
Since it is the District’s policy to maintain all passenger stops, no significant difference would
be expected in the cleanliness of stops and stations among the improvement alternatives.

COMFORT
BRT and LRT stations would include shelters with limited seating, lighting, information
kiosks, real-time next vehicle arrival displays, and video/audio communication systems.
Shelters are anticipated to be relatively simple, attractive canopies providing shade and
protection from the elements. Initial design concepts propose that shelters would extend to
cover approximately one-half (BRT) to one-third (LRT) of each platform. Due to the limited
space available, landscaping is not proposed except in association with adjacent land uses.
At curbside stations, trees or other plantings along the existing sidewalk may be possible.
Enhanced Bus stops would be similar to existing sheltered AC Transit stops, a combination
of curbside pole and sheltered facilities. No major improvements are proposed under this
alternative with the exception that the number of sheltered stops would be increased and
information kiosks and real-time next vehicle arrival displays would be provided at selected
stops.
Because LRT and BRT stations would offer more amenities and be separate transit-only
facilities—not part of the existing sidewalk or streetscape—they would provide a higher level
of passenger comfort than the regular bus stops served by the Enhanced Bus Alternative.
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6.12 Support of Intensified Land Use Development
FACTORS IN SUPPORT OF INTENSIFIED LAND USE DEVELOPMENT
The potential for transit improvements to support intensified land use depends on the
following four critical factors:
•

Underlying market forces:
the extent that the market supports growth, new
development, and increased intensity of activity exist in an area.

•

Local land use policies: the extent that local land use policy and the regulatory
environment allow for and encourage higher-density development and a mix of uses in
activity centers and near transit stations.

•

Public investments: the extent that public investments (such as for streetscape
improvements) and financial incentives (such as redevelopment tools) support transit
improvements and encourage private investment.

•

Capacity/opportunities to grow: the extent that underutilized and vacant sites are
available for development and intensified use of existing space is possible.

As described in Section 3.0 of the Final Report Volume 1: Study Background, the existing
pattern of land use and development in the Berkeley/Oakland/San Leandro corridor is very
supportive of transit use, and the outlook for growth and intensified land use development is
positive. Substantial growth and development is underway in the corridor and is projected to
continue in the future. Economic market forces in the corridor are positive, and local land
use policies and public investments are supportive of higher-density, mixed-use, transitoriented development. There also is capacity to grow and intensify throughout the corridor.

EVALUATION OF ALIGNMENT OPTIONS AND CORRIDOR SEGMENTS
An evaluation of the potential for different northern alignment options and different corridor
segments to support intensified land use development according to the four critical factors
described above is provided in Table 6.11. The table shows that although potential for
intensified land use development throughout the corridor is strong, the greatest potential
exists in the downtown Oakland and downtown Berkeley areas.
Both the College Avenue/Broadway and Telegraph Avenue alignments are supportive of
intensified land use development. There is no significant difference in the overall potential
for land use intensification between these two alignments (see Table 6.11). The College
Avenue/Broadway alignment has greater underlying market strength, although there is less
capacity for new development there, particularly in Berkeley along College Avenue. In
contrast, the Telegraph Avenue alignment has greater capacity for new and higher-density
development, but has somewhat less market strength, particularly in the Oakland portion.
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Table 6.11 Evaluation of Future Potential for Intensified Land Use
Development
Corridor Segments/Alignments
Northern Corridor Alignment Options
Key Factors
Rating:
1 (lowest) to
4 (highest)

Telegraph

International/
East 14th in South
Corridor

College/Broadway

Downtown
Berkeley
and U.C.

Berkeley

Oakland

Berkeley

Oakland

Downtown
Oakland

Oakland

San
Leandro

Market Strength in
support of growth,
higher-density
development, and
greater intensity of
activity

4

3

2

4

3

4

1-2

2

Land Use Polices
and Public
Investments in
support of transitoriented
development and
higher densities

3

3

3

2

3

4

3

3

Capacity/
Opportunities to
Grow based on
availability of
underutilized and
vacant development
sites and ability to
intensify use of
existing space

3

2

3

1

3

4

3

3

OVERALL SCORE
(market strength
given double weight
because of its
importance)

14

11

10

11

12

16

9

10

Based on assessment of potential by Hausrath Economics Group

EVALUATION OF TRANSIT TECHNOLOGIES
Within this land use context, transit improvements can support intensified land use,
depending on their ability to provide the following types of service improvements:
•

Reduced travel times;

•

More reliable and frequent service;

•

More prominent and improved station areas, located near to activity centers;
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•

Attractive, clean vehicles, and a quieter, smoother ride;

•

Improved safety systemwide; and

•

A “new look” that modernizes the system and enhances its overall image.

The above types of transit improvements would make it easier and more attractive for people
to ride transit, boost ridership, and improve the accessibility of an area, thereby enhancing
market conditions. They also would improve the desirability and image of surrounding areas
as a result of the capital improvements that are made, the improved image of a new, modern
system, and the concentration of pedestrian activity in newly created station areas. From a
land use perspective, more ridership, greater accessibility, and enhanced desirability of
surrounding areas are all benefits of a transit system that would encourage intensified land
use development.
For several reasons, BRT and LRT would lend greater support for intensified land use
development than Enhanced Bus. First, the BRT and LRT options provide better transit
services (i.e., faster and more reliable), thus supporting more ridership and greater
improvements in area accessibility. Second, new vehicles and station structures offering
considerable amenities provide a “new look” and improved image for the transit system and
surrounding areas that Enhanced Bus cannot. Third, BRT and LRT concentrate riders at
transit stations that could serve as the focal point for more intensified development,
particularly commercial development.
LRT would offer some advantage over BRT in its ability to support intensified land use. Total
corridor ridership is estimated to be somewhat higher with LRT (see Section 6.13), providing
somewhat greater support for development and growth in activity.
Enhanced Bus would not result in similar levels of service and system improvements as LRT
and BRT. Thus, it would not have a similar ability to support intensified land use
development. Differences in travel time savings and ridership, and in the level of capital
improvements are the most significant differences from a land use perspective.

TRANSIT’S ABILITY TO SUPPORT LAND USE CHANGES
In general, large changes in land use patterns are not expected due solely to the transit
improvements. Transit improvements would be one contributing factor, combining with
market forces, local land use policies, and public investments that would effectuate land use
change over time. Transit improvements would have the most land use effects in situations
where the other factors supporting growth and development are in place and are strong.
Further, land use patterns change fairly slowly over time as new development projects occur
and activity patterns shift and intensify. Thus, changes in land use patterns may not be
immediately apparent. However, as evidenced by the original development of the Berkeley/
Oakland/San Leandro corridor along earlier streetcar lines, high-volume transit service can
contribute to higher-density development patterns in the long-term.

6.13 Systemwide and Corridor Ridership
METHODOLOGY
Ridership for the six transit alternatives was calculated using a combination of observed AC
Transit ridership data and results from a modified version of the Alameda Countywide Travel
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Demand Model. For a discussion of the modifications made to improve the ability of the
Alameda Countywide Model to forecast transit ridership in the Berkeley/Oakland/San
Leandro corridor, see the Final Report Technical Appendix. The basic approach for
developing ridership is as follows:
1. Compare ridership results from the model for 2020 Existing Bus and 2005 Existing Bus to
develop an annual ridership growth factor.
2. Apply this annual growth factor to observed AC Transit ridership information for 1998 to
develop a 2020 Existing Bus ridership forecast.
3. Compare ridership results from the model for 2020 for each of the six alternatives and
2020 Existing Bus to develop ridership increase factors for each of the six alternatives.18
4. Apply these ridership increase factors to the 2020 Existing Bus ridership forecast to
develop 2020 ridership forecasts for each of the six alternatives.
This approach is used rather than extracting ridership information directly from the model in
order to calibrate the ridership forecasts to observed 1998 data.
The Alameda Countywide Model has three walk-access transit modes available: regular
bus, express bus and BART. Based on the recommendation of a modeling review
committee, AC Transit represented the Enhanced Bus alternatives by the regular bus mode
and the BRT and LRT alternatives by express bus. This selection was made by choosing the
transit mode in the model with stop spacing and average speed as close to the alternative as
possible. Because the model did not have a LRT mode built-in, AC Transit boosted the
ridership forecasts for LRT by about 10 percent to account for factors not taken into account
by the model such as comfort, security and ease-of-use. For a discussion of the research
that went into this LRT-factor, see the Final Report Technical Appendix.

RESULTS
There are three ways of showing ridership information: 1) Total Corridor Boardings, 2) New
Service Boardings, and 3) Net New AC Transit Boardings. New Service Boardings shows
how many passengers would ride the new Enhanced Bus, BRT or LRT service. Total
Corridor Boardings shows the total number of passengers riding AC Transit in the corridor. It
includes both riders on the new service as well as riders on any background local bus
service.19 Net New AC Transit Boardings shows the ridership increase on AC Transit’s
system as a whole as a result of the new service. It is lower than the other two ridership
measures because it does not include riders who switch from other AC Transit services.
Total Corridor Boardings is currently about 40,200 daily passengers.20 If no improvements
are made to transit service in the corridor, AC Transit projects that this figure will grow to
18

Travel demand model results were developed for four of the six alternatives. Information for the
other two alternatives (LRT on College Ave/International Boulevard/East 14th and Enhanced Bus on
College Ave/International Boulevard/East 14th) was generated by extrapolation. See the Final
Report Technical Appendix for details.

19

Background local service = 40, 40L, 43, 51, 51A and 51M between downtown Berkeley and
downtown Oakland plus 82 and 82L between downtown Oakland and Bay Fair BART.

20

The figures shown here for Corridor Boardings include riders on route 43 as well as routes 40, 40L,
51, 51A and 51M between downtown Berkeley and downtown Oakland. They also include riders
on routes 82 and 82L between downtown Oakland and Bay Fair BART. In contrast, the operating
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about 44,500 daily passengers in 2020. With Enhanced Bus service, Total Corridor
Boardings would increase to about 54,000 in 2020 (see Figure 6.2). Of these, about 22,000
would be New Service Boardings (see Figure 6.3). Providing Enhanced Bus service would
also generate about 8,000 Net New AC Transit Boardings in 2020 (see Figure 6.4). BRT
would attract about 30 to 40 percent more daily boardings than Enhanced Bus (60,000 Total
Corridor Boardings, 30,000 New Service Boardings, 12,000 Net New AC Transit Boardings).
LRT would attract 15 to 20 percent more daily boardings than BRT (66,000 Total Corridor
Boardings, 35,000 New Service Boardings, 16,000 Net New AC Transit Boardings). By
comparison, neighboring Santa Clara County's much longer LRT system had 30,500
boardings on an average weekday in May 2000. Finally, using a College Avenue/Broadway
alignment would generate somewhat more boardings than a Telegraph Avenue alignment
(see Figures 6.2, 6.3, 6.4).

Thousands of Weekday Boardings

Figure 6.2 Year 2020 Total Corridor Boardings20
Existing Bus

Enhanced Bus

Bus Rapid Transit

Light Rail Transit

80
70

60,100

60
50

54,200

60,400

65,100

66,900

54,400

44,500

40
30
20
10
0
Telegraph
College
Telegraph
College
Telegraph
College
International International International International International International
E 14th
E 14th
E 14th
E 14th
E 14th
E 14th

Based on results from the October 1999 version of the Alameda Countywide Travel Demand Model.

cost figures shown in Section 6.15 do not include the cost of operating route 43 between downtown
Berkeley and downtown Oakland. The average weekday Corridor Boardings in the year 2020 with
route 43 removed are:
Existing
Bus
39,500

Enhanced Bus
Telegraph/
College/
Int’l/E 14th
Int’l/E 14th
49,400
49,400
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Thousands of Weekday Boardings

Figure 6.3 Year 2020 New Service Boardings
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Based on results from the October 1999 version of the Alameda Countywide Travel Demand Model.

Thousands of Weekday Boardings

Figure 6.4 Year 2020 Net New AC Transit Boardings21
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Based on results from the October 1999 version of the Alameda Countywide Travel Demand Model.

AC Transit evaluated the ridership results for the northern and southern portions of the
corridor separately. For the northern portion, BRT or LRT would attract two and a half to
almost three times more New Service Boardings in 2020 than Enhanced Bus (see left graph
21

Only includes new boardings to the AC Transit system as a whole. Does not include riders who
switch from other AC Transit services.
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in Figure 6.5). In contrast, for the southern portion, Enhanced Bus would attract just about
as many New Service Boardings in 2020 as BRT or LRT (see right graph in Figure 6.5).
Overall there would be more New Service Boardings in the southern portion of the corridor,
primarily because the southern portion is longer. BRT or LRT New Service Boardings per
mile would be somewhat lower in the southern portion than the northern.

2020 New Service Boardings
- North*
25
20
15
10,200

11,800

10
5

4,100

0
Enhanced
Bus

BRT

LRT

Thousands of Weekday Boardings

Thousands of Weekday Boardings

Figure 6.5 Northern Versus Southern Corridor Boardings
2020 New Service Boardings
- South*
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20,700
17,200

17,300
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Bus

BRT

15
10
5
0
LRT

Based on results from the October 1999 version of the Alameda Countywide Travel Demand Model.

The following scale was used to rank the six alternatives for corridor ridership:

= 2020 total corridor boardings < 57,000
= 2020 total corridor boardings 57,000 - 61,000
= 2020 total corridor boardings 61,000 - 65,000
= 2020 total corridor boardings > 65,000
The following scale was used to rank the six alternatives for systemwide ridership:

= Net new 2020 AC Transit boardings < 9,000
= Net new 2020 AC Transit boardings 9,000 - 12,000
= Net new 2020 AC Transit boardings 12,000 - 16,000
= Net new 2020 AC Transit boardings > 16,000

- 71 -

9 September 2002

6.14 Capital Cost
Capital costs were estimated for each of the alternatives using a combination of 1) unit costs
for the major elements in each alternative, and 2) factor allowances for the other activities
that are involved in the implementation of a major capital project. These costs were
estimated at a level of detail consistent with the advanced planning required for a MIS.
Unit costs covered vehicles, station and stop improvements, traffic and transit signals, street
work and paving, transitway/trackway improvements, communications elements, and other
improvements. The quantity of each item was estimated using conceptual engineering
drawings prepared for most of the alignment options and alternative technologies. For this
MIS-level evaluation, quantities of many items are approximate. Unit costs for transitway
improvements and transit system elements (signals and communications, for example) were
expressed as a cost per linear foot or route foot. Station unit costs were aggregated for each
type of station, such as center, side, or curbside.
Factor allowances are percentage cost provisions made for all of the other costs that go into
project implementation, including sponsoring agency costs as well as costs for design
services, construction oversight, and environmental mitigation services. Contingency
allowances were incorporated into each of the major cost categories.
Unit costs and factor allowances are estimated using the historical cost experience of recent
comparable projects. The costs for rail systems in San Francisco, Portland, Denver, and
Phoenix, among others, were used to quantify LRT costs. San Francisco Bay Area roadway
project price data were reviewed to establish costs for street improvements for the BRT and
Enhanced Bus options.
Industry cost trends and manufacturer data were reviewed to identify reasonable vehicle
costs. Some cost elements such as utility work and environmental mitigation were not
possible to quantify with certainty, and therefore unit costs and quantities could not be
established. Cost allowances for these elements were made based upon an assessment of
the experience of other similar projects.
The capital cost estimates include all of the hard and soft costs of developing a project,
beginning with the preliminary design phase and continuing through testing and the start of
revenue operations. Costs are expressed in year 2001 constant dollars. They have not
been escalated to the future year of construction to account for general inflation or cost
increases in specific elements (e.g., labor or energy). Refinement of costs and escalation to
the year of their expenditure are recommended for future study phases.
Capital costs are estimated to be lowest for the Enhanced Bus options ($90 million22, see
Figure 6.6) and highest for the LRT options (about $900 million, or 10 times more than
Enhanced Bus). This reflects the higher level of investment involved in a light rail system.
BRT costs are between these two ends of the spectrum (about $350 million, or less than half
the cost for LRT).
For comparison, the capital cost for LRT in the Berkeley/Oakland/San Leandro corridor is
about 1/4 of the cost of the proposed BART extension to San Jose ($3.8 billion) or about 1/2
the cost of the BART extension to San Francisco International Airport ($1.51 billion). The
22

In constant year 2001 dollars. Due to inflation, the cost in actual dollars at the time of construction
would be higher.
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capital cost to build on College Avenue/Broadway would be somewhat higher than on
Telegraph Avenue.
The Capital and Operating Cost Methodology and Results section in the Final Report
Technical Appendix provides more detail on capital costs. The Appendix also discusses
phasing options that may reduce the initial investment required to implement the BRT or
Enhanced Bus options.

Figure 6.6 Capital Cost (2001 $)22
Enhanced Bus

Millions of 2001 $

1,200
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Based on engineering analysis by Parsons Transportation Group.

Table 6.12 Capital Cost per Mile
Millions of 2001 Dollars per Mile
Enhanced Bus

BRT

LRT

Telegraph1

4.6

20.4

54.5

College/Broadway1

6.1

21.8

59.0

International/E 14th2

4.3

17.7

42.3

1
2

Downtown Berkeley to downtown Oakland
Downtown Oakland to Bay Fair BART

Based on engineering analysis by Parsons Transportation Group.
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The following scale was used to rank the six alternatives for this evaluation criterion:

= Capital cost < $200M
= Capital cost $200 - 500M
= Capital cost $500 - 900M
= Capital cost > $900M

6.15 Annual Corridor Operating Cost
Annual operating costs were estimated for each alternative based on the cost to operate the
transit operating plans described in Section 5.0. Annual vehicle hours, miles and peak (and
total) vehicles for revenue service in the corridor were projected for the year 2020. Unit costs
were derived from transit industry data and multiplied by the resource requirements to obtain
total operating costs.
For the bus options, the projected unit costs of local and express service in 2001 were
derived from AC Transit’s Service Cost Model. This model, last updated in fiscal year 1999,
assigns a unit cost to each vehicle mile and vehicle hour of service operated. Bus unit costs
were escalated to 2001 dollars assuming operating cost growth of between 5 percent and 6
percent, with resulting costs as follows:
•

Express Bus:

$65.29 per vehicle hour

and

$4.26 per vehicle mile,

•

Local Bus:

$65.29 per vehicle hour

and

$2.85 per vehicle mile.

Express bus costs are somewhat higher than local bus costs because of the higher
maintenance requirements and fuel consumption of higher capacity buses. Express service
is assumed to be operated using articulated or similarly large buses, which have more tires,
larger motors, and more parts (e.g., doors, ventilation equipment, seats) compared to
standard buses.
The operating costs for BRT and Enhanced Bus express bus were based upon the express
bus unit costs. The operating costs for the background local bus service option were based
upon the local bus unit costs.
For BRT, an additional cost was added to account for operating and maintaining the new
BRT stations and other facilities whose costs are not included in the bus unit cost factors.
This cost varied from $525,000 annually for the Telegraph Avenue alignment to $875,000 for
the International Boulevard/East 14th Street alignment.
For the LRT options, unit cost data from the Santa Clara Valley Transportation Authority
were determined to provide a reasonable approximation of the operating costs that may be
generated by new rail service in the Berkeley/Oakland/San Leandro corridor. An approach
similar to the bus options was used to escalate prior year operating data to 2001 dollars.
However, for LRT unit costs, hours and miles costs are separate and not additive, as follows:
•

LRT:

$211.05 per vehicle hour
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Costs per hour and per mile were averaged to obtain a reasonable estimate of LRT annual
operating costs.
The operating costs for LRT include several elements that are not part of the bus operating
costs, such as track/right-of-way and power delivery system. LRT systems also have
additional safety and security requirements because of their extra facilities. LRT vehicle
operating and maintenance costs tend to be substantially higher than for buses because of
the greater size and complexity. However, on a per passenger space basis, the cost
differential tends to disappear and, for certain capacities, LRT costs may be lower.
As a final step in projecting operating costs for 2020, anticipated increases in labor and other
cost elements over time were included in the annual cost estimates. Annual operating costs
were assumed to grow by 1.25% percent per year faster than general inflation between 2001
and 2020. This adjustment is based upon historical evidence that transit operating expenses
tend to increase faster than general inflation and that transit workers’ wages on average
increase faster than general inflation.
Year 2020 operating costs for the alternatives are shown in Figure 6.7. Costs are the total
projected costs for express and background local operations for the entire corridor, from
Berkeley to Oakland to Bay Fair Mall/BART.23 For comparison purposes, the year 2020 cost
of operating the existing level of bus service in the full corridor is also shown.
The year 2020 operating cost to provide the existing level of bus service in the corridor would
be about $26 million.24 Operating costs would increase by $6 million if the service were
upgraded to Enhanced Bus (from $26 million to $32 million). BRT would increase operating
costs by about $20 million and LRT by $30 million. Operating costs for using College
Avenue/Broadway and Telegraph Avenue are similar.

23

Background local service = 40, 40L, 51, 51A and 51M between downtown Berkeley and downtown
Oakland plus 82 and 82L between downtown Oakland and Bay Fair BART.

24

In constant year 2001 dollars. Due to inflation, the cost in 2020 dollars would be higher. These
figures do not include the cost to operate route 43 between downtown Berkeley and downtown
Oakland.
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Figure 6.7 Year 2020 Operating Cost (2001 $)24
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Based on operational analysis by Parsons Transportation Group.

The following scale was used to rank the six alternatives for this evaluation criterion:

= 2020 operating cost < $30M
= 2020 operating cost $30 - 40M
= 2020 operating cost $40 - 50M
= 2020 operating cost > $50M

6.16 Farebox Recovery
Farebox recovery is defined as the ratio of annual passenger farebox revenue divided by
annual operating cost. It indicates what percentage of operating costs are covered by
passenger fares. To estimate annual operating costs, the year 2020 figures from Section
6.15 were used. To estimate annual passenger farebox revenue, the year 2020 Total
Corridor weekday boardings25 from Section 6.13 were multiplied first by an annualization
factor to convert weekday boardings to annual boardings and then by an estimate of average
passenger fare.
The annualization factor was derived by comparing AC Transit 1998 data on weekday,
Saturday and Sunday/holiday boardings. The resulting factor is 292. The resulting Total
Corridor boardings for the year 2020 are shown in Table 6.13.

25

With ridership on route 43 between downtown Berkeley and downtown Oakland removed.
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Table 6.13 Year 2020 Total Corridor Boardings (millions)25
Existing
Bus

11.5

Enhanced Bus

BRT

LRT

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

14.4

14.4

16.2

16.2

17.6

18.2

Based on results from the October 1999 version of the Alameda Countywide Travel Demand Model.

An average fare per passenger figure of $0.61 per boarding was used.26 Fare increases are
assumed to be the same as general inflation and no higher (this contrasts to operating cost
which are assumed to grow faster than general inflation by 1.25 percent per year).
The resulting farebox recovery ratio in 2020 for Enhanced Bus is about the same as it is for
AC Transit's existing corridor service, about 27 percent (see Figure 6.8). Farebox recovery
would decrease to about 22 percent for BRT and 20 percent for LRT. These farebox
recovery ratios are lower than figures typically seen today because they are projections for
the year 2020 and operating costs are assumed to escalate faster than passenger fares.
Note also that these farebox recovery figures include the local background bus service and
are for the entire corridor, from Berkeley to Oakland to Bay Fair Mall/BART.

26

AC Transit fiscal year 1998-1999 systemwide average fare per boarding. New information from a
2001 AC Transit fare study indicates that the farebox recovery ratios on trunk lines such as those
operating in the Berkeley/Oakland/San Leandro corridor are higher than the systemwide average
used in this study. This is the result of possibly higher average fares, combined with high levels of
passenger boardings per service hour. For purposes of comparing alternatives, the relative
differences in farebox recovery would remain unchanged. The results of this fare study will be used
to revise the calculation of farebox recovery in the future Phase II study.
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Figure 6.8 Year 2020 Farebox Recovery
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College
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The following scale was used to rank the six alternatives for this evaluation criterion:

= Farebox recovery > 27%
= Farebox recovery 24 - 27%
= Farebox recovery 21 - 24%
= Farebox recovery < 21%

6.17 Lifecycle Cost per Rider
Different elements of a project have different lifespans. This has a bearing on the overall
cost of a project over time. In order to understand the total cost of the various alternatives
over time, lifecycle cost was calculated on a per boarding basis. Lifecycle cost includes the
initial capital cost, recurring capital costs to sustain the system, and operating and
maintenance costs. Lifecycle cost per boarding thus provides an estimate of the total cost to
provide one trip in the corridor under each of the investment alternatives.
To estimate lifecycle costs, the useful life of each major construction and equipment element
was identified. This established the time at which the element would need to be replaced in
order to sustain the service over the long term.
Useful life is based upon a combination of industry standards, federal guidelines in the case
of transit vehicles, and experience of the construction industry. The estimated lifespans of
several of the major elements are shown in Table 6.14.
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Table 6.14 Estimated Lifespan of Major Transit Elements
Element

Estimated
Life (years)

Vehicles—Bus

12

Vehicles—LRT

25

Transit Guideway

30

Transit Stations

10-30

Maintenance Base

30

Street Improvements

20

Systems Elements

10

Right-of-Way

100

Based on engineering analysis by Parsons Transportation Group.

Several steps are required to calculated lifecycle cost per boarding. First, the capital cost for
each alternative was expressed as an annualized figure. This was done using estimated
lifespans for each capital cost element and a discount rate of 7 percent as suggested by the
Federal Transit Administration’s Reporting Instructions for the Section 5309 New Starts
Criteria, July 2001. The resulting annualized capital costs are shown in Table 6.15. Note
that these figures do not include the replacement capital cost required to sustain the existing
corridor bus service, but do include the replacement capital cost required to sustain the
upgrades to service proposed for the corridor.

Table 6.15 Annualized Capital Cost (millions of 2001 $)
Enhanced Bus

BRT

LRT

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

$6.6

$7.7

$31.7

$32.8

$76.5

$79.6

Based on engineering analysis by Parsons Transportation Group.

Year 2020 operating costs (Section 6.15) were then added to the annualized capital cost to
derive annualized lifecycle cost. This was then divided into total 2020 corridor boardings
(Table 6.13) to arrive at lifecycle cost per boarding.
The lifecycle cost per boarding for the existing AC Transit bus service in the corridor is about
$2.20 in the year 2020 (see Figure 6.9).27 This means that the total cost to provide one trip in
the corridor is $2.20. This figure increases to about $2.70 for Enhanced Bus, $4.80 for BRT

27

In constant year 2001 dollars. Due to inflation, the cost in 2020 dollars would be higher.
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and $7.40 for LRT. Note that these figures include the local background bus service and are
for the entire corridor, from Berkeley to Oakland to Bay Fair Mall/BART.

Figure 6.9 Year 2020 Lifecycle Cost per Boarding (2001 $)27

$ per Boarding
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9
8
7
6
5
4
3
2
1
0
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Bus Rapid Transit

Light Rail Transit
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$4.80
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$4.75

$2.75
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Telegraph
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The following scale was used to rank the six alternatives for this evaluation criterion:

= Lifecycle cost per boarding < $2.50
= Lifecycle cost per boarding $2.50 - 3.50
= Lifecycle cost per boarding $3.50 - 6.00
= Lifecycle cost per boarding > $6.00

6.18 Incremental Lifecycle Cost per New Rider
Incremental lifecycle cost per new boarding attempts to provide a measure of how much it
costs to attract one new boarding to the AC Transit system. This measure is commonly
known as “Cost per New Rider.”
Several steps are needed to calculate this measure. First, incremental lifecycle cost is
determined by adding the increase in 2020 operating cost over continuing the existing bus
system (Section 6.15) to the annualized capital cost for each alternative (Table 6.15).
Second, 2020 additional AC Transit boardings are determined by multiplying the weekday
figures from Section 6.13 by an annualization factor of 292 (see Section 6.16). The resulting
2020 annual increase in systemwide boardings is shown in Table 6.16.
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Table 6.16 Year 2020 Additional AC Transit Boardings (millions)
Enhanced Bus

BRT

LRT

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

2.2

2.5

3.3

3.7

4.4

5.0

Based on results from the October 1999 version of the Alameda Countywide Travel Demand Model.

Finally, incremental lifecycle cost is divided by 2020 additional AC Transit boardings to arrive
at incremental lifecycle cost per new boarding. The cost per new boarding in 2020 is about
$6 for Enhanced Bus, about $15 for BRT and about $23 for LRT (see Figure 6.10).27 This
means that the total cost to attract one new boarding to AC Transit in the year 2020 is $6 for
Enhanced Bus, $15 for BRT and $23 for LRT. Note that these figures include the local
background bus service and are for the entire corridor, from Berkeley to Oakland to Bay Fair
Mall/BART. These figures compare favorably with other transit projects seeking funding in
the Bay Area (see Table 6.17).

$ per New Boarding

Figure 6.10 Year 2020 Incremental Cost per New Boarding (2001 $)27
30
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Bus Rapid Transit

$23.90

25
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$15.80
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$5.50

5
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Table 6.17 Incremental Cost per New Boarding28
Berkeley/Oakland/San Leandro Enhanced Bus

$6

ACE Upgrade

$11

Oakland Airport Rail Connector

$12

Berkeley/Oakland/San Leandro BRT

$15

Berkeley/Oakland/San Leandro LRT

$23

BART to Livermore plus West Dublin Infill

$26

Caltrain Electrification, Grade Separation and
Downtown Extension

$26

Capitol Corridor Upgrade

$28

MUNI Metro Chinatown Extension

$29

Dumbarton Rail

$49

San Jose Airport Rail Connector

$65

BART to San Jose

$100

MTC Blueprint for the 21st Century Evaluation Report for non-AC Transit projects.

The following scale was used to rank the six alternatives for this evaluation criterion:

= Incremental cost per new boarding < $8
= Incremental cost per new boarding $8 - 14
= Incremental cost per new boarding $14 - 20
= Incremental cost per new boarding > $20

6.19 Ease of Entry and Exit
With a self-service, or honor, fare system that includes fare collection off vehicles, BRT and
LRT vehicles would allow boarding and alighting through any door. Doors would be extra
wide, with two to four per side of the vehicle. LRT vehicles would have doors on both sides
while BRT doors would be on the right side as is the case for regular AC Transit buses.29
Besides allowing faster boarding and alighting, passenger convenience is enhanced. A
passenger need not enter at the front of the bus, standing in a queue at the front end of the
platform, for example. Exiting passengers would have additional options as well. Disabled
passengers needing a lift or ramp to access vehicles would find boarding and alighting lowfloor vehicles easier, too. ADA access could be front or middle, through one or more doors,
depending upon the final vehicle specification.
28

In 2001 dollars for Berkeley/Oakland/San Leandro corridor projects. Other projects in 1999 dollars.

29

It would be possible to procure buses with loading doors on both sides if desired.
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Passengers would board and alight Enhanced Bus vehicles as they do existing AC Transit
buses – passengers board and pay fares at the front of the bus, and exit primarily through
the rear side door. Ease of entry and exit is diminished compared to either BRT or LRT.

6.20 Emissions (Air Quality)
Each of the transit alternatives would affect air quality. The air quality impact is measured by
comparing motor vehicle emissions for each of the alternatives for the year 2020.
Air pollutants of concern in the Bay Area and the relevant federal ambient air quality
standards are shown in the following table.
Pollutant

Averaging Time

National Standard

Bay Area Attainment Status

Ozone

8 hours
1 hour

0.08 ppm
0.12 ppm

Unclassified
Nonattainment

Carbon
Monoxide

8 hours
1 hour

9 ppm
35 ppm

Attainment
Attainment

Nitrogen
Dioxide

Annual Avg.
1 hour

0.053 ppm
NA

Attainment

Sulfur
Dioxide

24 hours
1 hour

0.14 ppm
NA

Attainment

Particulate
Matter (PM10)

Annual Arithmetic
Mean
24 hours
Annual Arithmetic
Mean
24 hours

50 ug/m3

Attainment

150 ug/m3
15 ug/m3

Unclassified
Unclassified

65 ug/m3

Unclassified

Calendar Quarter

1.5 ug/m3

Attainment

Particulate
Matter (PM2.5)
Lead

Notes: ppm = parts per million
ug/m3 = micrograms per cubic meter
“Attainment” indicates in compliance with national air quality standards;
“Unclassified” indicates no attainment status has been designated.
Source: San Francisco Bay Area Air Quality Management District (BAAQMD)

State of California standards are typically more stringent than national standards. From an
air quality perspective the first five pollutants are important. Lead is no longer an emissions
product of most motor vehicles. The effects of, and consequently standards for, fine
particulates of 2.5 microns or less remain under evaluation.
On a per passenger or passenger-mile basis, assuming a reasonably high utilization of
service, public transit is a less polluting mode than autos and other roadway vehicles. A shift
of trips from autos to transit, as projected by the ridership forecasts for the MIS transit
alternatives, would reduce auto trips and thereby the emission of various pollutants.
Emissions of most pollutants of concern in the San Francisco Bay Area can be assumed to
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be proportional to vehicle miles of travel (VMT). That is, a reduction (or increase) in 1000
VMT would lead to a reduction (or increase) in emissions approximately as follows:
Emissions per 1000 Vehicle Miles
CO
7.54 lbs.
2.23 lbs.
NOX
TOG
0.41 lbs.
0.04 lbs.
PM10
906.10 lbs.
CO2

These emission factors reflect the estimated vehicle fleet for the Bay Area in 2020, with 70
percent autos, 20 percent light trucks, and 10 percent heavy trucks and other vehicles.30 The
average operating speed is assumed to be 15 miles per hour. All pollutants are the
byproducts of internal combustion engines with the exception of particulates, which include
particles from tire and brake wear in addition to particles found in exhaust.
Carbon monoxide (CO) is a colorless, odorless gas that is toxic to humans when
concentrated; it is a site-specific concern. Busy intersections and similar locations where
traffic queuing and congestion occur can generate high CO concentrations. Slow-moving
roadway segments, with stop and go traffic and limited air circulation (e.g., tunnels, walled
corridors), are also potential high CO areas. When dispersed into the atmosphere, this
pollutant does not pose a significant concern. According to the San Francisco Bay Area Air
Quality Management District (BAAQMD), motor vehicles produce about 70 percent of the CO
in the Bay Area. The Bay Area is in attainment status with respect to both national and state
standards for this pollutant.
Nitrogen oxides (NOX) and total organic gases (TOG) are ozone precursors. In the Bay
Area, NOX can sometimes be seen as a brown haze. Motor vehicle exhaust is a major
source of TOGs. Together, NOX and TOGs react in the atmosphere in the presence of
sunlight to form ozone, or smog. The Bay Area in 1998 was redesignated to nonattainmentunclassified status for the federal 1-hour ozone standard. Therefore, ozone remains a critical
pollutant of concern.
PM10, or particulates of 10 microns in diameter or less, is a another major cause of the haze
seen on the horizon on certain days and is linked to respiratory problems. Sources include
smoke, soot, dust, salts, metals, and other man-made and natural products. Particulates can
form when motor vehicle gases undergo chemical reactions in the atmosphere. The federal
and state regulatory agencies have established standards for ambient concentrations, and
plans for the control of particulates are under development. The Bay Area is in attainment
with respect to the federal annual mean but unclassified with respect to the 24-hour
standard.
Carbon dioxide (CO2) is a greenhouse gas. There are no federal or state standards for
ambient concentrations. It is normally present in the atmosphere and not a direct concern to
humans except for the potential indirect effects when concentrations increase to higher than
normal levels. Global warming is attributed to increasing CO2 emissions. For this reason,
the emissions of CO2 are included in the MIS air quality discussion.
30

Emissions factors are the average of the winter (ambient temperature of 50 degrees) and summer
(ambient temperature of 75 degrees) factors. Results are based on the CARB EMFAC7g emissions
model.
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The proposed transit alternatives would generally improve air quality in the study area. As
shown in the following table, the LRT or BRT alternatives for the full corridor would result in
an approximately 42 million-mile reduction in annual VMT (2020) relative to the existing bus
service, with significant reductions in the emissions of most listed pollutants. At 19 thousand
tons, the biggest decrease in emissions would be for CO2, followed by CO and NOX.
Enhanced Bus improvements would generate a 27 million mile reduction in VMT in the study
area, with emissions savings roughly 65 percent of the level for the LRT and BRT
alternatives.
The benefits of a reduction in VMT and emissions of concern would be primarily local since
the project’s effects on total vehicle emissions and Bay Area concentrations of pollutants are
minor. The change in VMT on a county or city level is small relative to total daily VMT.
Annual VMT in Alameda County, for example, is projected to exceed 10 billion miles in 2020
(based upon a daily VMT from demand modeling forecasts of 33.7 million miles). The
savings in VMT due to the proposed transit improvements are less than 0.5 percent of the
countywide total. The levels of emissions reductions attributed to the project would be on the
same order of magnitude. Nonetheless, the benefits locally may be important. Lower
emissions of CO and PM10 are desirable in dense urban environments where street-level
concentrations may already be elevated.
The following table compares the annual reduction in emissions for each of the alternatives.
Estimated Annual Reduction Compared to Existing Bus (2020)
Mode (Full Corridor)

Emissions In Tons
VMT

CO

NOX

TOG

PM10

CO2

LRT or BRT—
Downtown Berkeley to Bay Fair BART

42,052,000

160

50

10

1

19,050

Enhanced Bus—
Downtown Berkeley to Bay Fair BART

27,075,000

100

30

10

-

12,270

Notes: VMT = vehicle miles of travel
CO = carbon monoxide
NOX = oxides of nitrogen (ozone precursor)
TOG = total organic gases (ozone precursor)
PM10 = particulates (less than 10 microns)
CO2 = carbon dioxide
The difference between using Telegraph or College/Broadway in the northern portion of the corridor is
not significant in the evaluation of emissions.
Source: 2020 travel forecasts from Alameda Countywide Travel Demand Model, with modifications by
Cambridge Systematics; emission factors by Parsons Transportation Group

The air quality analysis for the MIS did not distinguish LRT from BRT for two reasons. First,
LRT and BRT both propose nearly identical levels of transit service. Because of this, the
Alameda Countywide Travel Demand Model estimates similar levels of VMT reduction for
both modes.31 Second, the emissions from the LRT and BRT transit vehicles themselves
31

A 10 percent post-travel model upward adjustment was made to LRT ridership to account for factors
not accounted for in the model such as comfort, security and ease-of-use. Due to the complexity of
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can be assumed to be basically equivalent. Although the clean or alternative fuel BRT buses
would generate some emissions, the amount is negligible compared to the emission of all
other traffic.

6.21 Energy Consumption
Depending upon their effects on travel patterns, the MIS improvement alternatives would
alter transportation energy use. Because public transit is a high capacity mode and typically
more energy efficient (per passenger) than the private auto, the diversion of trips from auto to
transit is expected to reduce direct energy use. Direct energy refers to the energy consumed
in the operation of vehicles—autos, trucks, buses, trains.
The direct energy impacts of the alternatives were estimated in terms of the projected
change in vehicle miles of travel (VMT) when compared to existing bus service. The change
is in VMT, excluding transit travel itself, as projected by the 2020 travel model forecasts. The
proposed improvement alternatives would generate additional transit VMT compared to the
existing bus service, since service enhancements that increase existing vehicle frequencies
are assumed, but the overall increase is modest compared to the change in VMT for other
modes.
The table, below, lists the projected change in VMT and energy consumption in 2020 for two
transit improvement scenarios:
•

LRT or BRT along the length of the improvement corridor: Berkeley to Oakland Bay Fair
BART. The north corridor alignment is either Telegraph Avenue or College Avenue/
Broadway. The difference in VMT for one alignment versus the other is not significant.
The south corridor follows International Boulevard/East 14th Street.

•

Enhanced Bus along the length of the improvement corridor. The north corridor follows
either Telegraph Avenue (Route 40) or College Avenue/Broadway (Route 51) while the
south corridor follows International Boulevard/East 14th Street (Route 82).

Compared to existing bus service, annual VMT would decrease by approximately 42 million
for LRT or BRT and 27 million for Enhanced Bus. The savings in VMT are primarily from
new transit users who have found the improved services an attractive alternative to the
private auto.

incorporating this ridership adjustment back into the travel model, the VMT estimates did not reflect
the impact on VMT of this additional LRT ridership.
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Estimated Annual Reduction Compared to Existing Bus (2020)
Mode (Full Corridor)

VMT

BTUs in billions

Equivalent in Gallons
of Gasoline

LRT or BRT—
Downtown Berkeley to Bay Fair BART

42,052,000

161.0

1,400,332

Enhanced Bus—
Downtown Berkeley to Bay Fair BART

27,075,000

103.7

901,598

Notes: VMT = vehicle miles of travel
BTU = British thermal unit, a measure of energy consumption
The difference between using Telegraph or College/Broadway in the northern portion of the corridor is
not significant in the evaluation of emissions.
Source: 2020 travel forecasts from Alameda Countywide Travel Demand Model, with modifications by
Cambridge Systematics; emission factors by Parsons Transportation Group

The reduction in VMT can be translated into reduced direct energy consumption by applying
mileage factors for fuel efficiency and calculating the energy content of the resulting fuel
savings. In the above table, it is assumed that the average fuel efficiency of motor vehicles
is 30 miles per gallon in 2020 and that there are 115,000 BTUs in each gallon of fuel.32
Because the future vehicle fleet would likely be powered by a combination of fuel types,
including gasoline, electric, hybrids, and possibly fuel cells, it is important to express the
energy savings using a standardized measure such as BTUs or equivalent gallons of
gasoline.
Improving transit service by adding LRT or BRT service in the Berkeley/Oakland/San
Leandro corridor is estimated to reduce direct energy usage by 161 billion BTUs, or 1.4
million equivalent gallons of gasoline, annually. Enhanced Bus in the same corridor is
estimated to reduce direct energy usage by 103 billion BTUs annually, or the equivalent of
0.9 million gallons of gasoline.
Similar to the estimates of emissions savings, the annual fuel savings are small relative to
transportation energy consumption in Alameda County overall. The projected reduction in
VMT is less than 0.5 percent of the county total VMT in 2020. The estimated fuel savings
from reduced auto travel would be on the same order of magnitude.
The following scale was used to rank the six improvement alternatives for this evaluation
criterion:

= Reduction in equivalent gallons of gas < 1 million
= Reduction in equivalent gallons of gas > 1 million

32

BTU stands for British thermal unit and is a standard English system unit of energy. One BTU is the
amount of energy required to raise the temperature of pure water by one degree Fahrenheit.

- 87 -

9 September 2002

6.22 Service to Low Income and Other Households of
Concern
Improving transit service to low income and other households of concern represents a
potential benefit to these households. The analysis of the potential benefit takes into account
the number of persons in these households within walking distance of transit stops along
each of the alignment options. For this study, a half mile cordon on either side of the transit
alignment is considered a reasonable walking distance. Using data from the 1990 census,
the number of low income, ethnic, senior, and disabled persons within the half-mile distance
was estimated.33 The results of the investigation are presented Table 6.18. The “Ethnic”
category includes Black, Asian/Pacific Islander, American Indian/Eskimo/Aleutian, and
“Other.” Persons of Hispanic origin may be included in more than one of these categories.
The figures listed in Table 6.18 should not be totaled down a column since members of the
various groups are not mutually exclusive. Adding group numbers would result in double
counting certain individuals.
Each alignment option serves large low income and ethnic populations. For comparison
purposes, the southern corridor is approximately twice as long as the northern. Even
accounting for it greater length, the southern corridor serves higher concentrations of low
income, ethnic and disabled populations than the northern. There is also a large elderly
population living in the southern corridor. An alignment using College Avenue serves slightly
more low income, ethnic, elderly and disabled populations than Telegraph Avenue.

Table 6.18 Group Population within 1/2 Mile of Alignment
Telegraph - International - E 14th

College - International - E 14th

North
Corridor*

South
Corridor**

TOTAL

North
Corridor*

South
Corridor**

TOTAL

Low Income

9,700

29,100

38,800

11,800

29,100

40,900

Ethnic

22,500

97,700

120,200

26,200

97,700

123,900

Elderly

5,500

16,800

22,300

8,500

16,800

25,300

Disabled

2,100

6,600

8,700

2,700

6,600

9,300

* North Corridor = downtown Berkeley to downtown Oakland
** South Corridor = downtown Oakland to Bay Fair BART
Source: 1990 U.S. Census. Group populations were totaled for all census tracts adjoining the main
arterial segments defining each alignment.

The following table compares the same population groups for several regional and
jurisdictional areas as well as for the MIS corridor. In addition, information on per capita
income, youth population, and persons of Hispanic origin is provided. The table indicates the
total numbers of these populations and their relative percentages in each area. The table
indicates, for example, that while ethnic populations account for 32 percent of the total
population in the nine-county Bay Area, they have a significantly higher presence within the
33

Detailed results from the 2000 census were not available at the time of this analysis.
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alignments proposed for transit improvements: almost 50 percent of the total population
along the Telegraph Avenue alignment, almost 40 percent along the College Avenue/
Broadway alignment, and over 70 percent along the International Boulevard/East 14th Street
alignment. Alignment totals were derived by summing the relevant group populations in the
census tracts that include or are adjacent to the main arterial segments defining an
alignment. The table also compares the percentages of ethnic populations along each
alignment with the percentage of ethnic populations found in the cities and portion of
unincorporated Alameda County served by the proposed improvements.
The table indicates that the MIS corridor houses approximately the same percentage of
elderly (age 65 and over) as the average for the Bay Area and other jurisdictions listed. The
elderly population is approximately 11 percent of the Bay Area population and around 12
percent of the population along the MIS corridor. Low income and non-white populations are
found in significantly higher percentages in the MIS corridor than in the Bay Area as a whole
and in most of the other jurisdictions listed. Low income populations represent approximately
8 percent of the total Bay Area population, for example, while they represent approximately
21 percent of the Telegraph Avenue alignment, 17 percent of the College Avenue/Broadway
alignment, and 22 percent of the International Boulevard/East 14th Street alignment
populations. The MIS corridor low income population is approximately 18 percent of the total
population. Non-white populations represent just over 31 percent of the Bay Area population
and 49 percent of the Telegraph Avenue, 39 percent of the College Avenue/Broadway, and
73 percent of the International Boulevard/East 14th Street populations. A large Hispanic
population is found along the International Boulevard/East 14th Street alignment. The MIS
corridor non-white ethnic population is approximately 61 percent of the total population.
Generally, the MIS corridor would serve a greater percentage of households of concern than
are found in the nine-county Bay Area and the AC Transit District. The percentages of ethnic
groups and low income individuals along the International Boulevard/East 14th Street
alignment are higher than the other alignments. The Telegraph Avenue alignment would
serve a somewhat higher percentage of ethnic and low income groups than the College
Avenue/Broadway alignment.
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373,242 $ 14,676
100.0%
102,724 $ 18,702
100.0%

City of Oakland
% of City Pop.

City of Berkeley

3,400
3.6%

1,162
4.2%

2238
3.3%

3,538
3.4%

16,057
4.3%

6,630
5.0%

2,687
4.0%

2,076
4.5%

14,001
4.4%

42,213
3.3%

107,793
1.8%

White

6,100
6.4%

2,725
9.9%

3,375
4.9%

16,370
15.9%

68,781
18.4%

29,093
21.7%

11,800
17.4%

9,672
20.9%

58,354
18.4%

134,042
10.5%

69,812
73.0%

19,278
70.2%

50,534
74.1%

64,002
62.3%

120,855
32.4%

36,127
27.0%

41,691
61.4%

23,878
51.5%

124,527
39.3%

711,772
56.0%

502,356 4,147,971
8.3%
68.9%

Below
Poverty
Level

6,827
7.1%

2,861
10.4%

3,966
5.8%

19,309
18.8%

163,526
43.8%

54,122
40.5%

11,719
17.3%

11,423
24.6%

113,393
35.8%

271,483
21.3%

553,188
9.2%

Black

11,858
12.4%

2,453
8.9%

9,405
13.8%

15,219
14.8%

55,332
14.8%

23,321
17.4%

11,869
17.5%

8,993
19.4%

46,253
14.6%

192,391
15.1%

919,279
15.3%

Asian/
Pacific
Islander

843
0.9%

345
1.3%

498
0.7%

500
0.5%

2,314
0.6%

1,001
0.7%

477
0.7%

367
0.8%

2,364
0.7%

9,044
0.7%

39,035
0.6%

Native
Amer/
Eskimo

6,342
6.6%

2,522
9.2%

3,820
5.6%

3,694
3.6%

30,215
8.1%

19,217
14.4%

2,127
3.1%

1,699
3.7%

30,508
9.6%

87,041
6.8%

384,104
6.4%

Other

25,870
27.0%

8,181
29.8%

17,689
25.9%

38,722
37.7%

251,387
67.4%

97,661
73.0%

26,192
38.6%

22,482
48.5%

192,518
60.7%

559,959
44.0%

1,895,606
31.5%

Non-White
Ethnic
Subtotal*

Source: 1990 US Census

* Persons of Hispanic origin are included in the 5 prior ethnic categories, from"White" to "Other." "Ethnic Subtotal" does not include the numbers in this column to avoid double-counting.
** Telegraph and College alignments extend from downtown Berkeley to downtown Oakland and include the extension to the Jack London District; International/E.14th alignment extends from
downtown Oakland to Bay Fair Mall/BART.
*** Total city population plus the population of Alameda County tracts (unincorporated) in MIS area only.

19,737
20.6%

San Leandro City & Unincorporated County Tracts in MIS (Combined)
City & County Total***
95,692 $ 16,456
16,535
% of City & County Tracts
100.0%
17.3%

13056
19.1%

17,328
16.9%

96,952
26.0%

38,256
28.6%

9,026
13.3%

6,834
14.7%

77,650
24.5%

NA
NA

6,681
24.3%

27,459 $ 13,707
100.0%

Unincorporated Alameda County
Tracts in MIS Corridor
% of Unincorporated County

13,013
19.1%

11,208
10.9%

45,231
12.1%

16,767
12.5%

8,509
12.5%

5,469
11.8%

38,309
12.1%

146,324
11.5%

663,900 1,458,180
11.0%
24.2%

Age 65 Age 18 and Mobility
Under
Impaired
and Over
(Youth) (Disabled)
(Senior)

3,522
12.8%

68,233 $ 17,563
100.0%

City of San Leandro
% of City

% of City

133,788 $ 10,891
100.0%

67,883 $ 16,477
100.0%

College Alignment**
% of College Alignment Pop.

International/E 14th Alignment**
% of Int./E 14th Alignment Pop.

46,360 $ 13,241
100.0%

317,045 $ 13,037
100.0%

Telegraph Alignment**
% of Telegraph Alignment Pop.

MIS Corridor Totals
% of MIS Corridor Pop.

1,271,731
100.0%

AC Transit District
% of District Pop.

NA

6,023,577 $ 19,716
100.0%

Per
Capita
Income

9-County Bay Region
% of Regional Pop.

Jurisdiction/Area

1990
Population

Comparison of Groups (Populations) of Concern within MIS Area, by Jurisdiction and Alignment Option (1990 Census)

16,238
17.0%

6,342
23.1%

9,896
14.5%

13,209
12.9%

88,974
23.8%

31,570
23.6%

5,114
7.5%

3,682
7.9%

53,933
17.0%

NA
NA

1,547,810
25.7%

Hispanic
Origin*

6.23 Parking Impact
The design strategy employed for each of the transit alternatives seeks to minimize parking
loss. Wherever possible, the conversion of mixed-flow traffic lanes to transit-only lanes was
chosen over conversion of the parking lanes. This strategy recognizes that preserving
parking is critical for the economic health of many commercial neighborhoods in the corridor.
In most cases, parking loss is confined to blocks where stations are proposed and to the
street where the service would operate.
Under the Enhanced Bus alternative, an additional type of temporary parking impact would
occur. During peak hours certain curbside parking would be restricted to allow buses to pull
out of traffic to load and discharge passengers. This temporary loss of parking is indicated in
the table below next to the figure for permanent spaces lost.
The potential parking impacts of the transit alternatives were estimated by identifying the
number of spaces that would be displaced due to the construction of stations or transit
vehicle pullouts, or due to parking restrictions or other limitations on existing parking.34
Estimates were based on a linear measurement of the affected roadway divided by a 20-foot
allotment per parking space. This estimate was reduced by 20 percent to account for curb
space lost to driveways, existing bus stops, and other no parking zones. The resulting
number of spaces lost would be a permanent loss of parking.
The table below presents these parking losses by alternative for each city and street. A
summary of the permanent parking spaces lost is shown in Figure 6.11.
Enhanced Bus in the full MIS corridor would require the permanent removal of about 800
parking spaces. This would be the case regardless of whether Telegraph Avenue or College
Avenue/Broadway is used in the northern portion of the corridor. There would be 855 to
1,115 parking spaces lost for BRT and between 1,285 and 1,515 spaces lost for LRT,
depending on the alignment.35 Parking loss would be less for a College Avenue/Broadway
alignment than a Telegraph Avenue alignment because upper Broadway's wide crosssection accommodates BRT or LRT without much parking loss and College Avenue is
assumed to be widened in a few selected places to retain as much parking as possible under
the LRT option. Parking loss for LRT is greater than for BRT to accommodate the longer
stations needed for the former.36

34

Pullouts refer to dedicated areas for curbside bus stops or queue jump lanes.

35

LRT and BRT modes assume median running unless noted.

36

LRT has been designed to accommote the eventual use of two-car trains.
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Parking Spaces Removed--Telegraph Corridor (includes service to Jack London and Amtrak)
LRT

BRT

Enhanced
Bus--Perm

Enhanced
Bus-- Pk Hr.

Shattuck
Durant
Bancroft
Telegraph

21
40
8
122
191

9
28
2
98
137

12
19
25
68
124

0
0
11
32
43

Telegraph
40th
BART Access
MacArthur
22nd
21st
Broadway (to 12th)
Broadway (to 2nd)
2nd

245
32
24
32
14
34
51
66
8
506
697

197
32
24
32
14
34
27
42
4
406
543

221
NA
NA
NA
NA
NA
16
NA
NA
237
361

68
NA
NA
NA
NA
NA
0
NA
NA
68
111

City
Berkeley

Street

Subtotal:
Oakland

Subtotal:
Corridor Total:

Parking Spaces Removed--College Corridor (includes service to Jack London and Amtrak)
City
Berkeley

Subtotal:
Oakland

Street
Shattuck
Durant
Bancroft
College
College
Broadway (to 12th)
Broadway (to 2nd)
2nd

Subtotal:
Corridor Total:

LRT
21
16
48
40
125
120
151
66
8
345
470

BRT
9
4
36
16
65
96
79
42
4
221
286

Enhanced
Bus--Perm
12
32
38
96
178
61
166
26
NA
253
431

Enhanced
Bus-- Pk Hr.
0
17
11
28
56
73
0
0
NA
73
129

Parking Spaces Removed--International/E 14th Corridor
City
Oakland

Street

LRT

BRT

BRT--Side
Running

Enhanced
Bus--Perm

Enhanced
Bus-- Pk Hr.

11th/12th
Madison/Oak
10th
2nd/4th
E. 14th (to 14th Ave.)
12th (to 14th Ave.)
14th Ave.
International/E.14th

16
43
74
118
66
48
20
241
626

6
43
62
118
54
36
20
133
472

13
NA
NA
NA
7
4
20
185
229

NA
NA
NA
NA
103
NA
NA
183
286

NA
NA
NA
NA
0
NA
NA
188
188

75
23
0
60
32
190
816

51
23
0
24
0
98
570

7
NA
NA
244
7
258
487

13
NA
NA
115
0
128
414

0
NA
NA
120
0
120
308

Subtotal:
San Leandro E. 14th
Davis/Hays
San Leadro Blvd.
E. 14th
BayFair Mall/BART
Subtotal:
Corridor Total:

Based on parking analysis by Parsons Transportation Group.
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Spaces Lost

Figure 6.11 Permanent Parking Impact
1,800
1,600
1,400
1,200
1,000
800
600
400
200
0

Enhanced Bus

Bus Rapid Transit

Light Rail Transit
1,515
1,285

1,115
775

855

845

Telegraph
College
Telegraph
College
Telegraph
College
International International International International International International
E 14th
E 14th
E 14th
E 14th
E 14th
E 14th
Berkeley
% Total Spaces

12%

13%

Oakland

18%

San Leandro
14%

24%

20%

Based on parking analysis by Parsons Transportation Group.

The following scale was used to rank the six alternatives for this evaluation criterion:

= Parking spaces lost < 500
= Parking spaces lost 500 - 900
= Parking spaces lost 900 - 1,300
= Parking spaces lost > 1,300
The ranking of parking loss should be weighted by usage or occupancy rate. This places
more importance on parking spaces in areas with a high demand for parking relative to the
number of spaces available such as on College Avenue. The development of occupancy
rates was, however, beyond the scope of the MIS. In lieu of this, an “importance” weighting
was developed with input from the cities of Berkeley and Oakland for parking spaces on
College Avenue. Spaces removed on College Avenue were multiplied by a factor of 2.5 in
the development of this ranking.

6.24 Traffic Impact
Each of the alignment options would use major urban arterial streets through the corridor.
For example, the Telegraph Avenue alignment would include portions of Shattuck Avenue,
Telegraph Avenue, and Broadway. The College Avenue/Broadway alignment would include
Shattuck Avenue, College Avenue, and Broadway. The International Boulevard/East 14th
Street alignment would use some subset of streets between 10th and 14th Streets in
downtown Oakland and then International Boulevard and East 14th Street to San Leandro
and Bay Fair BART. Not unexpectedly, given that these streets form the major north-south
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roadways through the corridor, relatively high traffic volumes are observed during certain
periods of the day.
Certain roadway segments are congested during peak periods, and many intersections
perform poorly. These are mainly in commercial areas, such as the downtown districts of
Berkeley, Oakland and San Leandro, but also are particularly evident in community shopping
and commercial districts where roadway widths are narrow. The latter include College
Avenue in Berkeley and Oakland, Telegraph Avenue near the University of California in
Berkeley, and the Fruitvale district in Oakland, among other locations. Already congested
arterial segments have the potential to be adversely affected by the proposed transit
improvements in the absence of careful planning and the incorporation of traffic mitigation
measures in a project’s design.
Available information on arterial traffic volumes and traffic operations at major intersections
was reviewed and augmented by field surveys. Traffic counts were conducted during the AM
and PM peak periods at approximately 10 intersections to supplement existing count data.
In-vehicle travel time surveys were completed to assess the effects of congestion. A total of
28 intersections were evaluated for operating performance, measured in terms of level-ofservice, or LOS. LOS is based on stopped delay to vehicles passing through an intersection,
with LOS A an indicator of smooth operations and minimum delay and LOS F an indicator of
failing operations and average stopped delays of 60 seconds or more. In urban areas, LOS
D is typically the minimum accepted performance level for signalized intersections. This
corresponds to an average stopped delay of 25 to 40 seconds for vehicles passing through
an intersection.37
Although congestion is evident, the intersection analysis found that most intersections
operate at an acceptable level of service currently.38 The intersections that were found to
currently be at LOS D or worse in the PM peak are shown in Table 6.19.

37

The Alameda County Congestion Management Agency has established a LOS standard of E for its
designated network of highways and arterial streets. Roadway segments that operated at LOS F in
1991 are excluded from conformance with the agency’s LOS standards. All of the roadway
segments evaluated in the Berkeley/Oakland/San Leandro MIS are part of the Congestion
Management Plan network and must conform with the established LOS standards.

38

It is important to remember that congestion between intersections, from parking and delivery of
goods and services and even local access traffic, can contribute to slow travel times. An analysis of
intersection performance may not reflect these types of delays.
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Table 6.19 Intersections with Low PM Peak LOS
Alignment

Telegraph
College/Broadway
th

International/E 14

Intersection

Current PM
Peak LOS

Telegraph Ave at 51st St

D

College Ave at Ashby Ave

F

College Ave at Alcatraz Ave

D

rd

International Blvd at 73 Ave

D

E 14th at Davis St

D

Based on traffic analysis by Parsons Transportation Group.

Traffic congestion tends to be worst in the PM peak period. It should be noted that in some
shopping districts midday and weekend congestion can be comparable to weekday afternoon
commute congestion.
Twenty-eight of the most congested intersections in the corridor were evaluated for the
potential traffic impacts of LRT, BRT, and Enhanced Bus operations. For this MIS-level
analysis, a complete simulation of 2020 traffic conditions including roadway configurations
was not performed. A detailed traffic impact analysis and mitigation strategy will be prepared
as part of Phase II environmental clearance for this project. The objective of the MIS was
only to identify critical issues. The preliminary analysis identified those locations where the
deterioration in intersection level-of-service associated with the proposed transit
improvements could decline to LOS D or worse. The greatest traffic operational impacts are
associated with the LRT and BRT modes. These critical intersections will need to be studied
in detail in a future Phase II study and are shown in Table 6.20.
In addition to these locations, other intersections have been identified where future traffic
operations may be a concern and warrant analysis. Level of service has not been
determined to be a problem at this point. However, the intersections are interconnected or
proximate to potential problem intersections; thus, their operations are complementary.
These include:
•

Telegraph Avenue at Claremont Avenue/52nd Street (adjacent to Telegraph at 51st); and

•

Broadway at Grand Avenue, 13th Street, and 11th Street (intersections interconnected
with Broadway at 14th and 12th Streets and all important for transit operations through
downtown Oakland).

The Phase II study will reexamine the performance of these and other intersections based
upon more detailed engineering and operating configurations.
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Table 6.20 Critical Intersections
Alignment

Intersection

Telegraph

Telegraph Ave at Ashby Ave
Telegraph Ave at 51st St
Telegraph Ave at 40th St
Telegraph Ave at MacArthur Blvd
Broadway at Telegraph Ave
Broadway a 14th St
Broadway at 12th St

College/Broadway

College Ave at Ashby Ave
College Ave at Alcatraz Ave
Broadway at Telegraph Ave
Broadway at 14th St
Broadway at 12th St

International/E 14th

International Blvd at 29th Ave
International Blvd at Fruitvale Ave
International Blvd at High St
International Blvd at Seminary Ave
International Blvd at 73rd Ave
International Blvd at 98th Ave
E 14th St at Davis St
E 14th St at San Leandro Blvd
E 14th St at Hesperian Blvd
E 14th St at 150th Ave
E 14th St at Fairmont Dr

Based on traffic analysis by Parsons Transportation Group.

Besides looking at the potential critical intersections along the alignment options, the MIS
traffic analysis assessed the broader operational characteristics of each technology option.
This assessment identified mode-specific operating impacts in each corridor. These impacts
were an important consideration in the overall evaluation and screening of alternatives. A
summary of findings follows.

LRT AND BRT
BRT would be more flexible than LRT, since buses can move out of the designated
transitway or traffic lane to pass other vehicles. Also, LRT vehicles would likely be larger and
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longer, creating more of an obstacle to smooth operations in a mixed-traffic situation. When
passing through intersections or in front of local access ways, for instance, they are likely to
block cross traffic for longer periods.
Providing fast, reliable BRT or LRT service on Telegraph Avenue or International Boulevard/
East 14th Street would require the conversion of two of four existing traffic lanes into special
transit lanes. Figures 6.12 and 6.13 show the proposed roadway configuration for median
and side running BRT/LRT, respectively. This could adversely affect auto travel on these
streets, since capacity would be reduced by half. However, the overall person throughput
capacity of the street would remain largely unchanged because the lower auto capacity is
offset by increased transit capacity. The conceptual designs of both LRT and BRT would
retain left and right turns at signalized intersections that currently permit these movements.
Retention of the turn lanes minimizes that impact of the transit facility on overall intersection
performance and vehicle throughput. Left turn lanes would be separate from the transit
lanes to reduce impediments to smooth transit operations and minimize conflicts with
automobile traffic. Figure 6.14 shows a typical intersection with a BRT/LRT station and the
configuration of the traffic lanes. Additional measures to mitigate added congestion in the
Telegraph Avenue and International Boulevard/East 14th Street alignments will be examined
in a future Phase II study.

Figure 6.12 Street Configuration for BRT/LRT (Median Running)
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Figure 6.13 Street Configuration for BRT/LRT (Side Running)

Figure 6.14 Intersection with BRT/LRT Station

Due to its narrow width, College Avenue presents special challenges for both LRT and BRT.
Providing special transit lanes on this street is not possible without significant building
displacements. To avoid this impact, BRT or LRT would be designed to operate within the
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regular traffic lanes. Mixed-flow operation would slow the travel speeds of both transit
vehicles and autos in congested areas. Autos would not be able to pass BRT/LRT vehicles
in particularly narrow roadway segments. This impact would be most severe when BRT/LRT
vehicles stop at stations to pick up and drop off passengers. In addition, transit vehicles
would also be prone to more traffic delays, especially where left turns are permitted or where
drivers are entering driveways or attempting to park. Unlike the other proposed alignments,
College Avenue would have prohibited left turns over most of its length to minimize turn
conflicts. Left turns would only be permitted at a limited number of intersections where there
is room for a left turn pocket (e.g., Claremont Avenue). Restricted left turns would adversely
affect local circulation, divert traffic onto local neighborhood streets and create the need for
out-of-direction travel by motorists to reach their destinations.

ENHANCED BUS
Enhanced Bus would not require the conversion of existing traffic lanes to a special
transitway. However, it could nonetheless have a negative impact on traffic operations in the
corridor. The impact would be smaller than the impact of BRT or LRT. The traffic impact
would be confined to those areas where a traffic lane or parking and turn lane would be
dedicated as a transit-only queue jump or bypass lane during peak periods. Otherwise,
Enhanced Bus vehicles would operate in mixed-flow traffic as buses do today. The number
of buses per hour would increase but would be a small percentage of the total vehicles on
the road at any time.
In general, LRT and BRT would have the greatest adverse effect on traffic operations in the
corridor. LRT would generate more impacts than BRT, especially in narrow street settings.
Enhanced Bus is anticipated to generate minor impacts but in turn would experience slower
operation in mixed-flow traffic.

6.25 Impacts to Other Transit Services
All the alternatives propose a significant improvement to transit service in the MIS corridor.
Enhanced Bus would increase the frequency of service and decrease the average bus travel
time along Telegraph Avenue, College Avenue/Broadway, and International Boulevard/East
14th Street, depending upon the alignment selected. No break in service is proposed for bus
routes that continue outside the limits of corridor improvements. For instance, existing routes
that extend beyond downtown Berkeley (Route 51), downtown Oakland (Routes 40/40L, 51,
82/82L) or Bay Fair Mall (Route 82/82L) would be retained with generally the same operating
characteristics, including stops and alignment. Areas of coverage and levels of service
would not be reduced. Other bus routes within or crossing the MIS study area would not be
affected except to the extent schedules are modified to better coordinate with the proposed
higher frequency of Enhanced Bus service. No adverse effects on other transit services are
anticipated. In fact, the improvements proposed for the Enhanced Bus alternative should
also have beneficial impacts on other transit by reducing the inconvenience of transfers and
shortening trip times.
BRT and LRT would also make significant improvements to transit in the MIS corridor, which
should generate benefits for other transit services. The proposed express service—BRT or
LRT—would replace existing limited-stop bus routes that operate on Telegraph Avenue and
International Boulevard/East 14th Street (40L and 82L) and add new express service on
College Avenue/Broadway. However, the new express service would operate at a
comparable or higher frequency than existing limited-stop service and provide a significant
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increase in peak and off-peak capacity. A local background bus service would continue to
operate in conjunction with the express service, providing access to local stops, albeit with
no increase in service frequency. Connecting feeder routes and cross-town routes would
likely be modified to eliminate any duplication in service and to improve connections;
however, the total number of transit service hours and miles of service would not be reduced
in the corridor and in adjacent, complementary service areas. A net increase in service
(measured in terms of miles and hours of revenue operations) is projected under the BRT
alternative. Depending upon the ultimate frequency of LRT service, service would likely
increase for this alternative as well. The overall effect of either the BRT or LRT alternative
on other transit service should be beneficial.
In summary, the impacts to other transit service are expected to be positive for all of the
alternatives. It should be noted that AC Transit is currently evaluating the alignments and
designations for many of its major trunk lines throughout the District. Existing routes that
serve the MIS corridor could change in the period prior to implementation of the proposed
MIS improvements. A coordinated planning effort should be undertaken before initiating new
corridor service—whether Enhanced Bus, BRT or LRT—to ensure full integration of all transit
routes.

6.26 Traffic Safety Impact
Public transit is a relatively safe travel mode, considerably safer than the private automobile,
for example. Industry-wide transit vehicle accident rates and total accident rates (vehicle
accidents plus personal injuries) have been decreasing through the 1990s.
Transit accident rates vary by mode. Motorbus operations in large urban areas have higher
accident rates than light rail operations. In 1997, the bus vehicle accident rate involving
other vehicles, objects, or people was 1.87 accidents per 100,000 vehicle miles for large
urban areas; the light rail vehicle accident rate was 0.89 (Safety Management Information
Statistics, 1997 Annual Report, Federal Transit Administration Office of Safety and Security).
When accounting for numbers of riders and trip lengths, the national average accident rate
for motorbuses was 0.19 accidents per 100,000 passenger miles while that for light rail was
0.086. For comparison, the AC Transit accident rate in 2001 for its fixed-route operations
was 6.17 incidents per 100,000 vehicle miles, or about three times the national rate. The
higher AC Transit rate can be attributed primarily to operations in dense, congested urban
areas.
Similar relationships are expected to hold for the alternatives under consideration in the MIS.
LRT would experience the lowest accident rate, in large part because it would operate in a
separate transitway over most of the corridor. In contrast, Enhanced Bus would experience
the highest rate, because it would continue to operate within congested mixed-traffic lanes
similar to the current bus system. Because BRT would operate similar to LRT in a separate
transitway, its operational safety would be expected to be better than Enhanced Bus.
However, because the level of transit priority treatments proposed for BRT would not be as
great as for LRT (e.g., separation from parking and other traffic), BRT’s accident rate would
probably be somewhat higher than for LRT. In general, converting traffic lanes to transit-only
lanes would reduce the number of potential conflicts between transit and other motor
vehicles.
Safety measures would nevertheless be necessary to avoid transit-auto or transit-pedestrian
incidents. Both the BRT and LRT options would require implementation of transit only
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signals and active and passive signage to caution vehicles and pedestrians not to cross the
transitway when a vehicle is passing. The most common accident between light rail and
autos occurs when autos turn across the path of trains at intersections. This could be a
problem for BRT as well. Proper signage and driver education can substantially reduce the
accident potential.

6.27 Local Access
The potential loss of or interference with property access associated with the alternatives
was quantified by estimating the number of driveway closures and the number and location
of turning restrictions required along each alignment. For each business that could lose
driveway access under each alternative, alternative access points currently exist. There
would also be some alteration of traffic patterns, such as converting one-way streets to twoway operations, or vice versa. This section also discusses the number of signal
modifications and new signals for each alternative.
In two areas of Berkeley along Telegraph Avenue, street traffic patterns would be altered
from one-way to two-way under the BRT and LRT alternatives. The segment along
Telegraph Avenue between Bancroft Way and Dwight Way, which is now one-way
northbound, would be modified to transit use only. Local delivery traffic and, in the block
from Haste Street to Dwight Way, northbound traffic turning west onto Haste would be
retained. The segment along Dana Street between Bancroft Way and Haste Street, currently
one-way southbound, would be open to all traffic. The change in traffic pattern here
complements the change in traffic pattern along Telegraph Avenue.
In one area in Oakland, street traffic patterns would change from two-way to one-way under
the LRT technology option. The one block of 2nd Street between Alice and Jackson Streets,
currently two-way, would be converted to one-way eastbound.
Driveway closures are proposed at two locations in Berkeley and five locations in Oakland
under the LRT option. The number of possible driveway closures would be the same for the
Telegraph Avenue and College Avenue/Broadway alignments. These closures result from
the placements of station platforms, which are preliminary and could change. The Enhanced
Bus option results in the closure of one driveway in San Leandro along East 14th Street. In
all cases, alternative access would be made available.
Turn restrictions would occur at a number of locations in Berkeley, Oakland and San Leandro
under the BRT and LRT technology options. Turn restrictions would occur when the
transitway is in the street median and cross traffic is precluded. Under the Enhanced Bus
option, “No Right Turn on Red” restrictions would be imposed at several locations in both
Berkeley and Oakland. Turns would still be allowed during the traffic green signal, or “Go,”
phases.
Traffic signal additions would be made at several locations along each corridor to improve
circulation. Signal modifications to provide transit priority are proposed at all of the existing
and proposed traffic signals in each alignment. The modifications would be made for each of
the transit technology options.
The location of closures, alterations and restrictions is described in more detail in the Final
Report Technical Appendix. The number of closures and restrictions is summarized in Table
6.21.
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Table 6.21 Local Access Impacts
Enhanced Bus

BRT

LRT

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

Blocks Changed (1-way to 2-way)

0

0

7

0

81

11

Driveway Closures

1

1

02

02

9

9

Turn Restrictions

33

73

1544

1584

154

158

Add Traffic Signal

1

2

19

16

19

16

112

98

123

121

123

121

Signal Modifications
1
2
3
4

One block, Alice to Jackson, would change from two-way to one-way.
Side-running BRT results in one closure.
“No Right Turn on Red” restrictions are proposed.
Side-running BRT would reduce the number of turn restrictions substantially.

Based on local access analysis by Parsons Transportation Group.

The following scale was used to rank the six alternatives for this evaluation criterion:

= Driveway closures • 5 + turn restrictions < 5
= Driveway closures • 5 + turn restrictions 5 - 50
= Driveway closures • 5 + turn restrictions 50 - 175
= Driveway closures • 5 + turn restrictions > 175

6.28 Bicycle Impact
Transit improvements would require modifying of traffic lanes in places. There are several
locations along the alternative alignments where bicycle lanes currently exist and would need
to be altered to accommodate proposed traffic and transit lane improvements.
Currently, along Telegraph Avenue, bike lanes extend from Woolsey Street to Highway 24, a
distance of approximately one mile. Both the LRT and BRT technology alternatives would
maintain the bike lanes along this section of roadway but they may need to be modified at
intersection approaches to accommodate transit stations. The striping for the bike lane
would end as the lane approaches a signalized intersection. The bike lane striping would
resume on the other side of the intersection. The distance without striping would be longer
for LRT than for BRT because LRT stations are longer.
Along the International Boulevard/East 14th Street alignment, approximately one-half mile of
an unofficial bike lane in San Leandro would be removed to accommodate LRT. This
segment, between Farley and Toler Streets, is not an official bike lane due to its narrow
substandard width.
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Along San Leandro Boulevard, near San Leandro BART, a bike lane extends from Davis
Street to East 14th Street, a distance of about one and one-half miles. The LRT alternative
would modify the lanes but otherwise retain them along this section of roadway. The striping
for the lanes would end as the bike lanes approached each of three signalized intersections;
the striping would resume on the other side of the intersection.

Table 6.22 Bicycle Lanes Affected (miles)
Enhanced Bus

BRT

LRT

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

0

0

Approx 1

0

Approx 3

Approx 2

Based on analysis of bicycle impacts by Parsons Transportation Group.

On the positive side, the MIS improvements under consideration have the potential to
improve the overall environment for bicycling in the corridor. BRT or LRT stations would be
designed to allow level boarding of bicycles. BRT or LRT vehicles would include on-board
bicycle racks. These racks would be like coat racks for bicycles and are similar to those in
use today on Santa Clara County’s LRT system.
Building BRT or LRT would require redesigning the street to accommodate the special transit
lanes and the transit stations. Removing a traffic lane on Telegraph Avenue and
International Boulevard would slow down cars and potentially reduce traffic, thus improving
the bicycle and pedestrian friendliness of the street. In addition, the street redesign could
specifically include elements that improve the walking and bicycling environment.
The following scale was used to rank the six alternatives for this evaluation criterion:

= Bicycle lanes affected < 0.5 miles
= Bicycle lanes affected 0.5 - 1.5 miles
= Bicycle lanes affected 1.5 - 2.5 miles
= Bicycle lanes affected > 2.5 miles
The resulting composite scores were adjusted upward by one level for the BRT or LRT
alternatives to reflect the bicycle friendliness of the BRT and LRT stations and vehicles and
the potentially positive impact on the bicycling environment on International Boulevard. The
scores were also adjusted upward by one level for the BRT or LRT on Telegraph Avenue
alternatives to reflect the potentially positive impact on the bicycling environment on that
street. The scores for the BRT or LRT on College Avenue/Broadway alternatives were not
adjusted because of the limited opportunities to modify the street environment on College
Avenue.
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6.29 Pedestrian Impact
Pedestrian impacts of two types may occur when transit improvements are implemented:
1) sidewalk/curbside modifications change the width and location of walkways, and 2) street
crosswalk modifications affect cross-street movements.
The locations of sidewalk modifications are shown in the engineering description of
alternatives (see the Final Report Technical Appendix). Table 6.23 summarizes the number
and total length of locations where sidewalk widths are affected. In all cases, sidewalks
would still remain, but they may be narrowed or their alignments shifted.

Table 6.23 Sidewalks Affected
Enhanced Bus

BRT

Telegraph
Int’l

College Int’l

7 locations,
1.4 miles

7 locations,
1.0 miles

LRT

Telegraph
Int’l

College Int’l

Telegraph
Int’l

College Int’l

0

0

6 locations,
0.2 miles

12 locations,
1.5 miles

Based on analysis of pedestrian impacts by Parsons Transportation Group.

The estimates in Table 6.23 do not include sidewalks modified for mitigation of traffic and
other impacts. These impacts would be identified in the subsequent Phase II study.
On the positive side, this project has the potential to improve the overall walking environment
in the corridor. Building BRT or LRT would require redesigning the street to accommodate
the special transit lanes and the transit stations. Removing a traffic lane on Telegraph
Avenue and International Boulevard would slow down cars and potentially reduce traffic, thus
improving the pedestrian friendliness of the street. In addition, the street redesign could
specifically include elements that improve the walking environment.
The following scale was used to rank the six alternatives for this evaluation criterion:

= Sidewalks affected < 0.5 miles
= Sidewalks affected 0.5 - 1.25 miles
= Sidewalks affected > 1.25 miles
The resulting composite scores were adjusted upward by one level for the BRT or LRT
alternatives to reflect the potentially positive impact on the walking environment on
International Boulevard. The scores were also adjusted upward by one level for the BRT or
LRT on Telegraph Avenue alternatives to reflect the potentially positive impact on the
bicycling environment on that street. The scores for the BRT or LRT on College Avenue/
Broadway alternatives were not adjusted because of the limited opportunities to modify the
street environment on College Avenue.
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6.30 Visual Impact
Each alternative would result in visual changes along the length of the corridor. These
effects vary in intensity by technology option. Enhanced Bus would have minimal effects
associated with an increased number of buses along the route and minor improvements at
stops. LRT and BRT would remove limited segments of median and landscaping.
Both LRT and BRT would locate stations (14 along Telegraph Avenue, 17 along College
Avenue/Broadway and 19 along International Boulevard/East 14th Street) that would alter the
visual appearance of the street and sidewalk areas. The LRT stations would be eight to ten
feet wide and 150 to 180 feet long while the BRT platforms would be eight to ten feet wide
and 60 to 75 feet long. In addition, LRT would place tracks and overhead catenary lines
along the entire length of the corridor.
Impacts to landscaped medians would occur under all three of the alternative technologies,
but would be more pronounced with LRT. These effects include the removal of existing
landscaped medians and tree spaces and, in several instances, the removal of mature trees.
These impacts are discussed under Section 6.36, Trees/Landscaping Impact.

6.31 Historical and Archaeological Resources Impact
The East Bay is rich in history and contains a number of potentially significant historic/
archeological resources that front onto the streets along which transit improvements are
proposed. Historians and archaeologists performed literature searches and limited field visits
to identify cultural resources in the MIS corridor. The following tables indicate the number of
historic and archaeological resources that would front directly on the major arterial streets
defining an alternative. The classifications of the resources are as follows:

HISTORIC RESOURCES
National Importance, National Historic Landmark

1.
2.
3.
4.
5.

Listed on National Register of Historic Places (NRHP)
Determined eligible for inclusion on the NRHP
Appears eligible for inclusion on the NRHP
Might become eligible for inclusion on the NRHP
Ineligible for inclusion on the NRHP but of local interest

State Importance (California)

CHL - California Historic Landmark
CPHI - California Point of Historic Interest
City of Oakland

OLM - Oakland Landmark
OPD - Oakland Preservation District
OPDHP - Oakland Potential Designated Historic Property
OPSL - Oakland Preservation Study List
City of Berkeley

BLM - Berkeley Landmark
BSM - Berkeley Structure of Merit
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City of San Leandro

SLHCM - San Leandro Historic or Cultural Monument
Included under National Importance are structures that are at least 45 years old and not
already listed in the CHL or CPHI classifications. Buildings within the Area of Potential Effect
(the designated area potentially affected by the proposed project) that appear more than 45
years old require documentation under Section 106 of the National Historic Preservation Act.
Once a preferred alignment and technology option are selected, historians would perform
additional research to determine whether any of these buildings would meet the
requirements and criteria to be listed on the National Register of Historic Places.
The tables below indicate that there are numerous historical resources along each alignment.
Ranges are used because the number of historical resources potentially affected varies
depending on alignment details such as access to BART stations and to Jack London
Square.
In the northern section of the corridor, the College Avenue/Broadway alignment would have
the greatest potential to affect properties of national importance while the Telegraph Avenue
alignment potentially would affect more of state importance. Due to its greater length, the
International Boulevard/East 14th Street alignment would potentially affect the most
properties of local importance and has more structures 45 years or older.
No displacements or other physical changes to historic structures are anticipated because
the project improvements are confined to the existing public right-of-way. However,
reconstruction of curbs and sidewalks may be proposed in certain locations, such as station
areas or along narrow roadways. These would potentially affect the setting of any historic
resources fronting the street. Documentation would be required from resource agencies,
such as the State Historic Preservation Office, to make a determination on the significance of
potential effects. It is anticipated that in most cases a “no adverse effect” determination
would result.
In areas where project improvements extend beyond the existing right-of-way, a similar, but
more detailed evaluation of impacts to historic resources would be required. At this time, no
such areas have been identified; however, further study, including design reviews of
proposed project mitigation measures (e.g., parking replacement, intersection improvements)
will be necessary before the full extent of right-of-way requirements can be identified. This
will occur during the Phase II study, and further evaluation of effects on historic resources
would be appropriate at that time.
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National Importance
Alignment
Telegraph
College/Broadway
International/E 14th

Listed
on
NRHP
21
23
7

Might Become
Eligible/Of
Local Interest
10-12
6
37

Eligible/
Appears
Eligible
72-75
88-89
16-18

National
Historic
Landmark
0
1
0

Over 45
Years Old

220-230
331-341
364-386

State Importance

Alignment
Telegraph
College/Broadway
International/E 14th

CHL
0
0
0

CPHI
0
1
1

Local Importance
Alignment
Telegraph
College/Broadway
International/E 14th

Berkeley
BLM
4
0
0

BSM
1
4
0

Oakland
OLM
4
8
9-15

OPD
0
0
0

OPOHP
118
81
256-275

OPSL
13
13
6-17

San
Leandro
SLHCM
0
0

2

Telegraph—Downtown Berkeley to downtown Oakland, Jack London District and Oakland Amtrak.
Numbers vary depending upon the alignment at MacArthur BART and from Jack London Square to the
Amtrak Station.
College/Broadway—Downtown Berkeley to downtown Oakland, Jack London District and Oakland Amtrak.
Numbers vary depending upon the alignment at MacArthur BART and from Jack London Square to the
Amtrak Station.
International/E 14th—Downtown Oakland to Bay Fair BART. Numbers vary depending on the downtown
Oakland, San Leandro BART, and Bay Fair Mall alignments.
Based on analysis of historic resources by JRP Historical Consulting and Parsons Transportation Group.

ARCHEOLOGICAL RESOURCES
Potentially significant archaeological resources directly adjacent to the study alignments are
presented in the following table. Four sites were identified that might be disturbed during
construction of the proposed transit improvements. These sites are all located in Oakland
and include a Native American burial site and shellmounds. Only the Telegraph Avenue or
College Avenue/Broadway alignments potentially affect these resources.
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Archaeological Sites

Alignment
Telegraph
College/Broadway
International/E 14th

Berkeley
0
0
0

Oakland
1 prehistoric burial site; 3 shellmounds
1 prehistoric burial site; 3 shellmounds
0

San Leandro
0
0
0

Based on analysis of archeological resources by Far Western Anthropological Research Group, Inc.
and Parsons Transportation Group.

Few archaeological resources are anticipated to be encountered during construction of the
proposed improvements under any alternative. The one identified prehistoric burial site is
located under an existing building.

6.32 Park and Recreation Impact
Relatively few recreational resources are located along the alignment alternatives. The
following table presents the park and recreational facilities that front directly onto each
improvement corridor. None of the alternatives would directly affect a recreational resource
by taking land; however, transit improvements could affect recreational facilities indirectly by
locating increased transit movements in front of the facilities. This would principally involve
noise, vibration, and visual effects. Although these effects are not anticipated to be
significant, they are dependent upon the transit mode and ultimate project design. The
potential environmental effects would be evaluated in detail during the environmental
assessment phase of the project.
Alignment

Affected Recreational Properties

None

Telegraph
College/Broadway
International/E 14

th

Mosswood Park
Clinton Square Park
Rainbow Recreation Center

Based on analysis of parks and recreation by Parsons Transportation Group.

6.33 Neighborhood Business Impact
EFFECTS OF TRANSIT IMPROVEMENTS
Transit improvements would have both positive and negative impacts on local businesses in
downtowns and neighborhood commercial areas. The types of effects are identified in Table
6.24.
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Table 6.24 Potential Effects of Transit Improvements on Existing
Commerical Areas
Positive Effects

Negative Effects

•

Increased business activity as a
result of better transit access

•

Increased business activity due to
location in proximity to transit station

•

Improved image and desirability of
area due to capital improvements in
stations and streetscape amenities

•

Improved pedestrian environment
due to slower traffic and, in places
with lane reductions, greater ease of
street crossing

•

Reduced parking needs, leading to
better utilization of land for
commercial and residential uses

•

Fewer parking spaces due to
removal of on-street parking or more
distant parking if nearby street
parking is replaced with parking lots
or garages

•

Reduced automobile traffic
operations if increased traffic
congestion due to fewer traffic lanes
for autos and auto turning
restrictions

•

Reduced convenience of access to
properties due to driveway closures

•

Less desirable pedestrian
environment in places with sidewalk
narrowing

The positive, long-term effects of transit improvements would benefit businesses through the
provision of better transit accessibility, providing shoppers and patrons with more access
options and improved transit access to commercial areas along the corridor. The transit
improvements themselves would bring positive benefits by enhancing the image and
desirability of commercial areas along the route. The benefits of increased accessibility and
enhanced image would generally apply in commercial districts all along the corridor. They
also would be focused in the vicinity of station areas and transit stops, where increased foot
traffic would be concentrated and where, under some of the technology options, there would
be capital investments in station structures and associated improvements. In addition, there
could be positive effects on the pedestrian environment in commercial districts as a result of
slower traffic speed and greater ease of street crossing in places where lane reductions are
necessary. Increased transit ridership also could reduce parking needs, freeing up land for
commercial uses.
There also would be negative, long-term effects of the transit improvements for commercial
business activity. These would primarily result from the removal of convenient, on-street
parking and from impacts on local traffic access where lane reductions, turning restrictions,
and/or driveway closures may be necessary.39 These constraints on automobile accessibility
could deter shoppers from visiting the affected commercial areas, adversely affecting
business activity there. Some of these effects could apply all along the corridor, and others
would be localized. There also could be adverse effects on the pedestrian environment in
39

In a few instances, existing driveways to businesses would be consolidated with nearby driveways.
In all cases, alternative access would be made available (see Section 6.27).
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areas where sidewalks would have to be narrowed or realigned in potentially less desirable
ways.
Both positive and negative effects on neighborhood commercial areas and businesses could
occur, potentially offsetting each other in some areas. Without detailed engineering studies
of the alignments and of potential mitigation measures for adverse effects (both to be done in
a future Phase II study), it is difficult to fully understand the impacts. However, it can be
expected that the negative effects would be felt most in areas where it is particularly difficult
to construct and operate transit improvements, such as in active commercial areas that are
already quite congested during peak periods, and where roadway widths are narrow (for
additional discussion of construction impacts, see Section 6.40).
Potential positive and negative effects of the transit alternatives on neighborhood business
activity are summarized in Table 6.25.
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Table 6.25 Potential Effects on Neighborhood Business Activity
Enhanced Bus

BRT

LRT

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

• Better Transit Access

++

++

+++

+++

++++

++++

• Improved Image and
Desirability of Area

+

+

+++

+++

++++

++++

• Station Area Benefits

0

0

++++

++++

++++

++++

• Improved Pedestrian
Environment

0

0

++

++

++

++

775

850

1,100

855

1,510

1,285

12%
420

13%
440

18%
0

14%
0

24%
0

20%
0

• Driveway Closures

1

1

0

0

9

9

• Turning Restrictions

3

7

154

158

154

158

• Sidewalks Narrowed or
Shifted

7 locations
1.4 miles

7 locations
1.0 miles

0

0

6 locations
0.2 miles

12 locations
1.5 miles

• Effects on Auto Traffic
Operations

Limited
effects in
areas
where lanes
are
dedicated
to bus-only
bypass in
peak
periods

Limited
effects in
areas
where lanes
are
dedicated
to bus-only
bypass in
peak
periods

Auto traffic
reduced
from 4 to 2
lanes on
most of
Telegraph
and on
Int’l/E 14th

BRT
operates
in traffic
lanes on
College;
lanes
reduced
from 4 to
2 on
Int’l/E
14th

Auto traffic
reduced
from 4 to 2
lanes on
most of
Telegraph
and on Int’l/
E 14th

LRT operates
in traffic
lanes on
College; long
LRT vehicles
can create
obstacles;
lanes
reduced from
4 to 2 on
Int’l/E 14th

Positive Effects

Negative Effects
• Parking Spaces
Permanently Removed
− Percent of Total Spaces
Additional Spaces Required
During Peak Hours

Based on assessment of effects by Hausrath Economics Group and input from Sections 6.23, 6.24,
6.27, and 6.29.

EVALUATION OF TECHNOLOGY OPTIONS
There would be both positive and negative effects on commercial activity and local
businesses under all three technology options. The largest differences would be between the
Enhanced Bus option and the BRT and LRT options. Enhanced Bus would provide fewer
benefits and would have fewer negative effects. However, adverse effects from the loss of
on-street parking spaces may not be that different among all the options, when both the
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permanent and temporary losses of parking with the Enhanced Bus option are considered
(see Table 6.25).
LRT and BRT would have relatively similar effects on commercial areas and businesses, and
both would provide greater benefits and greater adverse effects, compared to Enhanced
Bus. Between LRT and BRT, LRT would be somewhat more beneficial for commercial
business activity due to greater improved accessibility and environment, but would have
more adverse effects due to its greater impact on traffic operations and parking availability
(see Table 6.25).

EVALUATION OF NORTHERN ALIGNMENT OPTIONS
Overall, the positive and negative effects on neighborhood business activity appear relatively
similar for the two northern alignment options (see Table 6.25). However, the adverse
effects are anticipated to be more severe on the College/Broadway alignment than on the
Telegraph alignment, for several reasons. First, the impacts on the College Avenue/
Broadway alignment would be concentrated on the College Avenue portion of that route.
Upper Broadway’s wide cross-section can accommodate new transit systems without much
loss of parking or much effect on traffic operations. Thus, the adverse effects summarized in
Table 6.25 (particularly parking spaces removed and effects on traffic operations) would
primarily occur on College Avenue. Second, the effects on College Avenue are anticipated
to be more severe because roadway widths are narrow there, much of the street is already
congested during peak periods, and lost parking is more difficult to replace. There appear to
be no practical solutions for mitigating impacts that would not require right-of-way widening
and costly property displacements. Third, commercial/retail areas along College Avenue are
very active, successful neighborhood commercial districts. Thus, more businesses and
business activity would be impacted by the adverse effects of the transit improvements.

6.34 Hazardous Materials Impact
Each of the alternatives would pass through a number of older commercial and light
industrial areas of Berkeley, Oakland and San Leandro. A search of records (VISTAInfo)
indicates that there are several hundred hazardous materials sites within a half-mile of the
alignment alternatives.40 A half-mile radius was selected because some off-alignment sites
have the potential for groundwater contamination that can migrate over considerable
distances and affect the underground environment over a large area.
Not all recorded hazardous materials sites are dangerous or represent potential problems for
excavation. For example, underground storage tanks are registered but are not necessarily
leaking. The potential for encountering hazardous materials depends on the depth and
extent of excavation, direction of groundwater flow, and other factors. A detailed analysis of
sites will be performed in a Phase II study. As a first level evaluation for the MIS, potential
sites within a half-mile radius were classified by their potential severity and screened to
produce a subset of high-risk sites. Since the direction of groundwater flow in the region is
primarily east to west, sites over one-eighth mile west of the proposed transit alignments
were deleted. Registered underground and above ground storage tanks determined to not
40

The VISTAInfo search evaluated 21 databases on hazardous materials. The total number of sites
included in the databases and within one-half mile of the MIS transit alignments was 2,473.
However, sites may be recorded in more than one database. See the Technical Memorandum: AC
Transit MIS, Hazardous Waste Initial Site Assessment, January 16, 2001, prepared by AGS, Inc.
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generally pose an environmental concern were deleted as were sites with only a surface
spill.
Table 6.26 presents the number of major hazardous materials sites along each alignment.
This provides an order of magnitude potential for encountering hazardous materials during
construction. There are slightly more potentially hazardous materials sites for an alignment
using College Avenue rather than Telegraph Avenue.
Because they involve more substantial construction, for stations and the transitway, the BRT
and LRT technology options have a greater potential to encounter hazardous materials than
Enhanced Bus. LRT probably has the greatest potential of all three technology options since
its depth and extent of construction is the greatest.

Table 6.26 Hazardous Materials Sites within 1/2 Mile of Alignment
Telegraph - International - E 14th

College - International - E 14th

North
Corridor*

South
Corridor**

TOTAL

North
Corridor*

South
Corridor**

TOTAL

65

92-991

157-164

73

92-991

165-172

* North Corridor = downtown Berkeley to downtown Oakland
** South Corridor = downtown Oakland to Bay Fair BART
1
Varies depending on routing through downtown Oakland, downtown San Leandro, and in
vicinity of Bay Fair Mall/BART.
Based on analysis of hazardous materials sites by AGS, Inc. and Parsons Transportation Group.

The following scale was used to rank the six alternatives for this evaluation criterion:

= Hazardous materials sites within 1/2 mile < 165 (Enhanced Bus)
= Hazardous materials sites within 1/2 mile > 165 (Enhanced Bus)
= Hazardous materials sites within 1/2 mile < 165 (BRT)
= Hazardous materials sites within 1/2 mile > 165 (BRT)
= Hazardous materials sites within 1/2 mile < 165 (LRT)
= Hazardous materials sites within 1/2 mile > 165 (LRT)

6.35 Noise/Vibration Impact
Noise and vibration impacts are highly dependent on vehicle operating characteristics,
specifics of transitway design, and the location of sensitive receptors along the transitway.
Diesel (or compressed natural gas) buses running along urban streets, with speeds restricted
to 25 to 35 miles per hour, would generate the most noise when decelerating and
accelerating at stops and intersections. Pavement design affects the level and propagation
of ground-borne vibration from bus wheels. Generally, rubber-tired vehicles do not cause
substantial vibration, assuming well-maintained facilities.
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Light rail vehicles are relatively quiet even when decelerating and accelerating due to electric
propulsion. Noise and vibration are highest through sharp turns. Vibration also results from
steel-wheel-on-steel-rail running but usually can be attenuated by providing vibrationabsorbing pads under the trackway and through advanced wheel design.
Because the MIS has not specified the details of vehicle performance and transitway design,
no quantitative evaluation of noise and vibration impacts was undertaken. These impacts will
be identified in a Phase II study, when field measurements of existing conditions will be
compared to projected conditions under the improvement alternatives still under
consideration. For the MIS, a qualitative assessment of noise and vibration issues is
provided.
The arterial streets under study are currently high frequency bus routes that also have high
traffic volumes in some locations. Noise levels are relatively high compared to cross streets
and parallel streets. Under the Enhanced Bus alternative a moderate increase in bus
frequencies is proposed. For express buses, a reduction in bus stops and better traffic signal
progression would produce faster average travel speeds. The increase in average speed by
itself is not significant for noise and vibration. Maximum speeds would still range from 25 to
35 mph and average speeds would still be well below these limits. Noise and vibration are
more pronounced only at higher speeds. Buses would continue to operate in mixed-flow
traffic lanes. Improved transit service is projected to divert some riders from auto and related
modes, with a modest, positive effect on (i.e., a reduction of) traffic volumes along the arterial
corridors as well as parallel streets. The net effect of these trends is anticipated to be a less
than significant change in noise and vibration levels due to transit.
Under the BRT technology option, the frequency of bus service would be higher than under
the Enhanced Bus option; however, the diversions from auto and other modes are also
higher. The net effect of BRT on total noise is projected to be less than significant, with one
caveat: should side-running BRT (i.e., BRT express buses in the outside traffic lane, not the
median) be selected, high frequency bus service would be closer, by one to two traffic lanes,
to receptors along the roadway. Although this is where AC Transit buses currently run, the
potential impacts of side running through residential neighborhoods and near hospitals and
schools will need to be quantified through noise and vibration modeling during a Phase II
study.
Under the LRT technology option, the frequency of train service would be higher than
existing bus service and higher than Enhanced Bus, but comparable to BRT frequencies. As
noted, LRT trains are relatively quiet, especially at lower speeds, except through sharp, small
radius turns. Vibration impacts could be attenuated through guideway construction
techniques. LRT would operate primarily in street medians and be located as far as possible
from adjacent sensitive receptors. For these reasons, impacts are projected to be less than
significant. In any case, impacts could be mitigated through standard design and
construction measures.
In summary, LRT has the highest potential for noise and vibration impacts primarily where
the guideway turns. BRT has the potential for noise impacts in side-running environments.
Enhanced Bus has some limited potential to affect background traffic noise levels.
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6.36 Trees/Landscaping Impact
The proposed transit improvements would require the removal of street landscaping,
including mature trees, along certain street segments. This would alter the existing
streetscape and environmental setting for neighborhoods along the corridors.
Table 6.27 indicates the linear feet of landscaping and the number of trees that would be
removed.

Table 6.27 Trees/Landscaping Impact
Enhanced Bus

Linear Feet
of
Landscaping
Removed
Trees
Removed
(approx)

BRT

LRT

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

Median

2,100

2,100

12,200*

17,100*

12,200

17,100

Curbside

3,800

3,300

0

0

0

6,800

TOTAL

5,900

5,400

12,200

17,100

12,200

23,900

Median

15

15

130*

105*

130

105

Curbside

45

25

0

0

0

125

TOTAL

60

40

130

105

130

230

* Side-running BRT would have substantially less effect on median landscaping and trees.
Based on analysis of trees and landscaping impacts by Parsons Transportation Group.

Of the three transit technology options under consideration, LRT would have the greatest
adverse effect on existing landscaping. Extensive segments of the median along Broadway
through Oakland would be removed. The median along Shattuck Avenue in downtown
Berkeley, from Addison Street to Durant Avenue, would also be removed under this
technology option.
The landscaping impacts on Telegraph Avenue are focused in downtown Oakland and
Berkeley. Improvements on International Boulevard remove the median from approximately
82nd Avenue to 98th Avenue in Oakland.
The following scale was used to rank the six alternatives for this evaluation criterion:

= Trees removed + feet of landscaping eliminated/100 < 100
= Trees removed + feet of landscaping eliminated/100 100 - 200
= Trees removed + feet of landscaping eliminated/100 200 - 300
= Trees removed + feet of landscaping eliminated/100 >300
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6.37 Natural Resources Impact
The alternatives would all be located on existing streets in highly urbanized areas where little
natural vegetation and wildlife habitat exist; thus the impact on natural resources is expected
to be minimal. Many former natural waterways or drainages have been placed in culverts or
other underground facilities. While the International Boulevard/East 14th Street corridor
would cross several identifiable watercourses in the project area, the widening of existing
bridges, culverts or drainage ways is not anticipated at this time. As the designs move
forward, it is possible that reconstruction or widening of crossings may be required. This
would be more likely with the LRT alternative. The following table notes the location of
waterway crossings.
Alignment

Crossings

None

Telegraph

None

College/Broadway
International/E 14

th

Lake Merritt Channel
Bay Fair Drainage Channel (ACFCD)
San Leandro Creek

Based on analysis of natural resources impact by Parsons Transportation Group.

6.38 ROW Acquisition/Displacements
Most improvements are expected to occur within the existing street right-of way (ROW);
however, there are some places where additional ROW is needed. In these places, AC
Transit would need to acquire or gain rights to existing property. Table 6.28 indicates these
potential displacements.

Table 6.28 ROW Acquisitions/Displacements
Enhanced Bus

BRT

LRT

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

Telegraph
Int’l

College
Int’l

Full Displacements*
(parcels)

0

0

2-4

2-4

2-4

2-4

Partial Displacements
(parcels)

1

1

0

0

15-18

15-18

* Includes allowance for new rail and bus facilities
Based on analysis of ROW acquisitions and displacements by Parsons Transportation Group.

LRT would require acquisition of sites for buildings for substations and other equipment. A
new rail yard and maintenance shop would be required since LRT would be a new mode for
AC Transit. Acquisition of one to two parcels (listed as full displacements in Table 6.28) for a
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yard and shops has been assumed. Although general site opportunities have been
assessed, the specific locations and number of parcels for the yard and shop have not been
determined.
BRT would also at some point require expansion of AC Transit’s bus garages, either at
existing facilities or at an entirely new site. Although one to two parcels are identified for this
purpose, the space required would be less than for LRT. Table 6.28 includes these parcels
under the Full Displacements category.
Partial displacements occur where roadway widening and similar improvements may be
necessary for stations and transitway improvements.
Table 6.28 does not include ROW required to mitigate parking and traffic impacts. These
would be determined in a future Phase II study.
The following scale was used to rank the six alternatives for this evaluation criterion:

= Full displacements + partial displacements/2 1 - 5
= Full displacements + partial displacements/2 6 - 15
= Full displacements + partial displacements/2 > 15

6.39 Ease of Construction
All alternatives under consideration involve in-street construction. All alignment alternatives
would be along high traffic streets, which would complicate construction.
Enhanced Bus proposes spot improvements, the most significant being limited curbside
widening (one to four feet) where transit queue jumps are proposed. New pavement
sections and new curbs and sidewalks would be provided. Substandard bus stops would
also be improved where practicable. Overall, the extent of street construction is moderate.
Street work of this type is straightforward, traffic management being the main issue to be
resolved.
BRT proposes a range of improvements. Providing a full busway and stations throughout the
study area (approximately 18 miles in length) would involve extensive street reconstruction.
A new pavement section for buses—overlay or replacement, depending on existing
conditions—would be constructed. Through station areas, platforms would be added,
widening the guideway cross-section. Generally, however, construction would be limited to
the upper street section and not involve full replacement of the subbase and utilities under
the pavement. No replacement or reconstruction of major structures is anticipated at this
time. Although the extent of street construction would be substantial, the type of work is not
difficult. Traffic management would be the main issue to be resolved.
LRT implementation requires replacing the street section with an LRT guideway throughout,
similar to BRT but more extensive. The street subbase would likely need to be replaced and
any utilities under the alignment relocated for two reasons: 1) to avoid future reconstruction
of the trackway to access utilities needing repair, and 2) to remove utility lines from being
near the LRT rails, which makes the lines subject to damaging stray electrical currents. The
provision of traction power for vehicles, which includes overhead catenary systems,
substations and feeders, is another level of construction associated with LRT.
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Communication links may require continuous duct banks along the alignment. Finally, LRT
would require construction of a vehicle yard and shop somewhere off of the revenue
alignment. There would be no major structural work, with guideway activity largely limited to
the street median or curb. Construction is more extensive than for BRT or Enhanced Bus but
not considered difficult by construction industry standards. Traffic management and retaining
local access are the main concerns to be resolved.
The arterial streets having the most constraints for construction include College Avenue,
Shattuck Avenue, Telegraph Avenue (north of Dwight Way) and various segments of
International Boulevard/East 14th Street. College Avenue presents a narrow right-of-way.
The operation of heavy equipment for constructing the improvements called for under either
the BRT or LRT alternatives would be more difficult on streets with a narrower cross-section.

6.40 Construction Impacts
Whenever practicable, construction staging would be developed to allow traffic and other
activities to continue during construction. Nevertheless, all improvement alternatives would
require temporary road closures and traffic detours.
Enhanced Bus would generate the least impact to traffic and access to businesses and
residents along the corridor due to the limited extent of proposed construction activity.
Contractors would nonetheless be required to follow a traffic management plan that would
limit construction effects, by time of day and overall duration. Construction activities could be
phased to accommodate business and community interests.
Construction may be
undertaken simultaneously or staggered over time.
BRT and LRT construction impacts would be substantial and extended. Completing the full
program of improvements is estimated to take from three years for BRT to four years for LRT
(beginning of construction to start of revenue service). Most areas would not be under
construction for the full duration, but the LRT guideway, for example, would remain out of use
until the full northern or southern alignment was completed. The duration of construction on
any roadway segment would last from 12 months for BRT to 15 months for LRT, with traffic
disruption of six to nine months, respectively.41 BRT may offer more flexibility than LRT,
allowing the opening of major segments to transit service as each segment is completed.
Assuming construction could be largely limited to the transit guideway and full curb-to-curb
reconstruction of the street is not required, it would be possible to maintain operating traffic
lanes along Telegraph Avenue and most of the International Boulevard/East 14th Street.
Because College Avenue is only a two-lane street, LRT construction would result in closure
of both traffic lanes. Local access only may be possible using parking lanes. BRT would not
require full closure of College Avenue. In the event full curb-to-curb reconstruction is
required in segments of the roadway, one half of the street would be improved and then the
other, ensuring maintenance of some limited level of traffic. This is probably not possible on
College Avenue for LRT construction, however.
In summary, construction impacts are projected to be highest for the LRT alternative.
College Avenue would experience extended and substantial restrictions on local access. In
the area north of Claremont Avenue, where the street cross-section is narrowest, the effects
41

Construction would occur on two to three adjacent segments simultaneously. Each segment would
be two to four blocks long.
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on local business and residents would be the most severe. Construction for BRT would be
less disruptive than for LRT. The most adverse effects on local access would be anticipated
in areas of station development. Construction phasing would be established to maintain
some level of traffic and local access during the peak of construction. Enhanced Bus
construction would create minimal disruptions. The major effects would occur where curb
widening is proposed for transit queue jump lanes. Local access would be limited during the
construction period.

Table 6.29 Construction Duration for BRT and LRT
BRT

LRT

Construction Duration per Segment

~12 months

~15 months

Traffic Disruption per Segment

~6 months

~9 months

~3 years

~4 years

Total Construction Duration

Based on engineering analysis by Parsons Transportation Group.

Table 6.30 Construction Disruption for BRT and LRT

Traffic Disruption

College

Other

Parking and 1 of 2 traffic lanes
closed for extended periods, full
closure possible in north

2 of 4 traffic lanes
closed, parking
disrupted

Sidewalk Disruption Parking
Generally
open, but
portions
interrupted,
portions
shut
closed
for
limited
periods
for
LRT
down for limited periods

Generally open

Based on engineering analysis by Parsons Transportation Group.

ENVIRONMENTAL JUSTICE
Construction activity has the potential to adversely affect neighborhood access, noise and air
quality throughout its duration. Access restrictions, though temporary, can have long-term
consequences for businesses if they result in substantial declines in business activity.
Because segments of each alignment alternative pass through areas with substantial
minority and low income populations and many small minority or ethnic-owned businesses,
there may be concerns about the environmental justice impacts from construction. However,
in order to implement the proposed transit improvements, major arterials in the study area
would need to be reconstructed. The short-term construction impacts are inextricably tied to
the long-term benefits of better transit service. That is, for a neighborhood or community to
receive the long-term benefits of improved transit, it will necessarily endure the short-term
cost of construction disruption. The long-term transit improvements are anticipated to
outweigh the short-term construction disruptions.

- 119 -

9 September 2002

As described above, efforts would be made to limit the duration of construction in any one
area and to always maintain access to businesses and residences. In addition to flexible
staging and maintenance of traffic, other steps would be taken to minimize construction
impacts. These would include extensive public outreach through the construction phase and
offering assistance to residents and businesses in dealing with the construction impacts.
Special attention would be given to minority and low income groups and small minority or
ethnic-owned businesses by, for example, providing signage and notices in multiple
languages.
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7.0

Evaluation of Jack London District

The Jack London District is a dense, rapidly growing entertainment, residential and
commercial area adjacent to downtown Oakland and skirting Oakland’s waterfront. AC
Transit and its partner cities examined a number of options to serve the Jack London District
and the Oakland Amtrak/Capitol Corridor Station. For the purposes of evaluating the merits
of this service, the alignment shown by the dotted line in Figure 7.1 was selected. The
alignment follows Broadway from downtown Oakland’s City Center to the waterfront, then 2nd
Street to the Oakland Amtrak/Capitol Corridor Station. To implement service, several
operational details would need to be worked out in subsequent studies. For example, the
frequency of service to the Jack London District, whether passengers originating in the
southern or northern portions of the corridor would need to transfer, and the exact street
alignments will all need to be evaluated as part of preliminary engineering and environmental
review.

Figure 7.1 Serving Jack London District

A detailed evaluation reveals that service to the Jack London District would improve access
to major employment destinations in the area and provide connections to the ferry system,
Capitol Corridor commuter rail service and Amtrak intercity rail service (see Figure 7.1). This
service would support the growing entertainment, residential and commercial development in
the Jack London District. Table 7.1 summarizes several key quantitative measures for this
service.
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Table 7.1 Evaluation of Service to Jack London District
BRT

LRT

2020 Weekday Boardings on New Service

750

890

Initial Capital Cost (millions of 2001 $)

$18

$42

2020 Operating Cost (millions of 2001 $)

$1.3

$1.9

10.2%

8.2%

2020 Lifecycle Cost per Boarding (2001 $)

$14

$22

Parking Spaces Lost

45

75

2020 Farebox Recovery

Based on results from the October 1999 version of the Alameda Countywide
Travel Demand Model and engineering, operational and parking analysis by
Parsons Transportation Group.

7.1 Access to Major Employment Centers
Based on results from the Alameda Countywide Travel Model, AC Transit forecasts 13,000
weekday trips by all modes, including automobile, to major employment destinations in the
Jack London District.42 Of these 13,000 trips, 9,000 could be better served if AC Transit’s
new Berkeley/Oakland/San Leandro corridor service included the Jack London District and
the Oakland Amtrak/Capitol Corridor Station.43
Improved transit service to the Jack London District would provide better access to the major
employment centers in that area. However, care must be taken so that this service does not
worsen access to other destinations. As shown in Figure 7.2, the number of weekday work
trips to Downtown Oakland44 is far larger than the number to the Jack London District:
10,900 from the northern portion of the corridor to Downtown Oakland compared to 1,500 to
the Jack London District and 11,900 from the southern portion of the corridor to Downtown
Oakland compared to 1,900 to the Jack London District.45 In addition, there are 6,600
weekday work trips from origins in the southern corridor to destinations in the northern
corridor.

42

For this study, AC Transit updated the October 1999 version of this model using new land use data
compiled by Hausrath Economics Group. This new data is based on ABAG Projections 1998, with
adjustments made by Hausrath with input from staff in the corridor cities. Details are contained in
the Technical Appendix.

43

The 13,000 weekday trips were screened down to 9,000 by eliminating those trips that would be
better served by existing AC Transit service than by providing new corridor service and by
eliminating those trips that the new corridor service could not serve from a geographic perspective.

44

In this analysis, Downtown Oakland is defined to include Oakland City Center, Kaiser Center,
Uptown, Chinatown and Old Oakland.
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Figure 7.2 Year 2020 Weekday Work Trips to Major Employment
Centers45
North
Corridor

10,900

700
6,600

1,500
Downtown
Oakland*

11,900
Jack
London
District

South
Corridor

1,900

* City Center, Kaiser Center, Uptown, Chinatown, Old Oakland
Based on results from the October 1999 version of the Alameda Countywide Travel Demand Model
with market analysis by Cambridge Systematics.

In particular, AC Transit was asked to evaluate an alignment that provides a direct
connection between the northern and southern portions of the corridor through the Jack
London District.
This alignment approaches downtown Oakland from the east on
International Boulevard, turns south on the Oak/Madison Street one-way couplet east of
downtown to reach the Oakland Amtrak/Capitol Corridor Station, turns east on 2nd Street to
reach the Jack London District, turns north on Broadway to reach Oakland City Center, and
leaves downtown Oakland to the north on Broadway.
Such an alignment would provide direct service to the Jack London District from the southern
and northern portions of the corridor, but at the cost of worsening service for the 11,900 work
trips trying to get from the southern portion of the corridor to Downtown Oakland and the
6,600 work trips trying to get from the southern corridor to the northern corridor. The
deviation through the Jack London District would add about five minutes of travel time to
these trips.46
Of the three technology options being evaluated for the MIS, LRT and BRT provide better
access to major employment centers in the corridor than Enhanced Bus. This is because
45

Trips better served by other transit modes, such as BART and existing AC Transit services, are not
included in these figures.

46

0.85 miles at 10 mph.
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LRT and BRT offer faster travel time (see Section 6.4) and greater reliability (see Section
6.6). LRT is able to offer slightly faster travel time than BRT; however, because BRT would
be designed to replicate LRT as much as possible, this travel time advantage is minimal.

7.2 Access to Major Educational Centers
Since there are few educational centers in the Jack London District, including new Berkeley/
Oakland/San Leandro corridor service to this area would have little direct impact on
improving access to major educational centers. However, including corridor service to the
Jack London District may have a negative indirect impact if it is not done carefully. Similar to
the analysis in Section 7.1, the service should not compromise service in other educational
trip markets—for example, from the southern portion of the corridor to the University of
California at Berkeley.

7.3 Access to Other Transit
Including corridor service to the Jack London District would add new connections with the
Jack London Ferry and the Oakland Amtrak/Capitol Corridor Station. This service thus
improves access to other transit. However, there are currently only about 600 weekday trips
made on the Jack London Ferry47 and 600 weekday trips made at the Oakland Amtrak/
Capitol Corridor Station.48 Thus, while connecting with the Jack London Ferry and the
Oakland Amtrak/Capitol Corridor Station are worthwhile and hold future potential, they do not
represent current opportunities of the same magnitude as connecting with BART.49

7.4 Support of Intensified Land Use Development
Including AC Transit corridor service to the Jack London District would provide support for
intensified land use development there. Market trends in the area are very positive,
supporting a mix of residential, commercial, recreational, and entertainment land uses and
development. Land use policies are supportive of higher densities, and capacity exists to
develop and intensify activity throughout the area. Numerous development projects are
underway, and growth is projected to continue in the future. Compared to other parts of
downtown Oakland, the area is not currently as well served by transit (BART and AC
Transit). Thus, including AC Transit corridor service to the Jack London District would
increase accessibility to the area and the potential for land use intensification.
Among the three technology options, LRT and BRT would provide greater land use benefits
than Enhanced Bus, for all the reasons discussed in Section 6.12.

7.5 Ridership
AC Transit used a combination of observed AC Transit ridership information, ridership growth
factors based on Alameda Countywide Model results, and a LRT ridership adjustment factor
to forecast the additional ridership resulting from including corridor service to the Jack
47

1999 boarding and alighting data from Ernest Sanchez, Port of Oakland.

48

Amtrak annual boarding and alighting data from Eric Schatmeier, Caltrans.

49

There are currently 12,800 weekday trips made at MacArthur BART (data for Thursday 9 March
2000, from Bob Lockhart, BART).
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London District and the Oakland Amtrak/Capitol Corridor Station. A detailed discussion of
this forecasting process is in the Methodology subsection of Section 6.13.
AC Transit estimates that 750 passengers per weekday would use BRT corridor service to
the Jack London District and Oakland Amtrak/Capitol Corridor Station in the year 2020. An
estimated 890 weekday passengers would use LRT service.

7.6 Capital Cost
The capital cost of including LRT or BRT service to the Jack London District and Oakland
Amtrak/Capitol Corridor Station was estimated similar to the way costs were developed for
the full alignment and technology options (see Section 6.14). The length of the additional
service, number of additional stations, and special utility and mitigation or other work
involved were identified and unit costs applied. The number of transit vehicles required was
based upon a similar level of service as for the full alignment options.
The unit costs applied were the same as used for all other capital cost estimates. Factor
allowances for soft costs like design, administration, construction management were the
same percentages used for all other capital cost estimates. The only difference in the
approach for capital cost estimation was that no maintenance facility costs were assumed in
the inclusion of Jack London District service. The maintenance base requirements were not
considered significant for the number of vehicles involved.
LRT service to Jack London from downtown Oakland (beginning at approximately 12th
Street) is estimated to cost on the order of $42 million. BRT service would cost
approximately $18 million.50

7.7 Annual Corridor Operating Cost
Annual operating costs were estimated by developing a basic operating plan for Jack London
District service in 2020. The same express and local headways that were proposed in the
full corridor operating plans were assumed for this service. Express LRT and BRT service
would be on 5-minute peak and 7.5-minute midday headways. Background local bus service
would operate as well, from around Broadway and 11th Street to the Oakland Amtrak/Capitol
Corridor Station, on the same headways as proposed for the full corridor services.
The estimated year 2020 operating cost to provide LRT service from around Broadway and
11th Street to the Jack London District and Oakland Amtrak/Capitol Corridor Station is about
$1.9 million.50 The estimated cost for BRT is approximately $1.3 million.
For the Enhanced Bus alternative, no special operating service plan—other than the service
that is provided currently–was assumed. Enhanced Bus improvements would not continue
along the full length of the Jack London alignment but instead are limited to the service area
of existing trunk routes such as Route 51, which leaves downtown Oakland for service to
Alameda. Other routes, not a focus of the MIS, could continue to serve the Jack London
District. No additional operating costs are identified, therefore, for Jack London service
under this alternative.

50

In constant year 2001 dollars. Due to inflation, the cost in 2020 dollars would be higher.
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7.8 Farebox Recovery
Farebox recovery is defined as the ratio of annual passenger farebox revenue divided by
annual operating cost. It indicates what percentage of operating costs are covered by
passenger fares. To estimate annual operating cost, the year 2020 figures from Section 7.7
were used. To estimate annual passenger farebox revenue, the year 2020 weekday
boardings from Section 7.5 was multiplied first by an annualization factor of 292 (see Section
6.16) to convert weekday boardings to annual boardings, and then by an estimate of average
fare per passenger of $0.61 (see Section 6.16).
The resulting farebox recovery ratio in 2020 for BRT service to the Jack London District and
the Oakland Amtrak/Capitol Corridor Station is 10.2 percent. This figure drops to 8.2 percent
for LRT.51 These figures are for the year 2020 and are for the Jack London/Amtrak/Capitol
Corridor service only. Because operating costs are assumed to escalate faster than
passenger fares, the farebox recovery figure would have been higher for 2001. Also, these
farebox recovery figures are for the Jack London/Amtrak/Capitol Corridor service only. The
farebox recovery ratio for the entire corridor service is in Section 6.16.

7.9 Lifecycle Cost per Rider
Lifecycle cost per boarding provides an estimate of the total cost to provide one transit trip in
the corridor. It is calculated using the methodology described in Section 6.17 and combines
into a single figure the information on capital cost, useful life, operating cost, and ridership.
In 2020, the lifecycle cost per boarding for providing BRT service to the Jack London District
and the Oakland Amtrak/Capitol Corridor Station is $14.50 This figure increases to $22 for
LRT. These figures are for the Jack London/Amtrak/Capitol Corridor service only. The
lifecycle cost per boarding for the entire corridor service appears in Section 6.17.

7.10 Parking Impact
Parking is displaced in the vicinity of transit stations and where left turns are provided at
signalized intersections. Traffic lanes are shifted closer to the curb at these locations.
Existing signalized intersections on Broadway would be retained, including any left turn
pockets. New signalized intersections are proposed on Broadway at 4th and 2nd, and would
include left turn pockets. Three LRT or BRT stations are proposed for the service to the Jack
London District: at Broadway and 7th, Broadway between 3rd and 2nd streets, and at the
Amtrak/Capitol Corridor Station. The LRT option assumes a median station on 2nd opposite
Amtrak; BRT would have a curbside station or could stop in the Amtrak station itself. To be
conservative in identifying potential parking impacts, a station in 2nd Street is assumed.
The cumulative parking impact of these improvements is the loss of approximately 75 spaces
under the LRT option (65 on Broadway, 10 on 2nd) and 45 spaces under the BRT option (40

51

New information from a 2001 AC Transit fare study indicates that the farebox recovery ratios on
trunk lines such as those operating in the Berkeley/Oakland/San Leandro corridor are higher than
the systemwide average used in this study. This is the result of possibly higher average fares,
combined with high levels of passenger boardings per service hour. For purposes of comparing
alternatives, the relative differences in farebox recovery would remain unchanged. The results of
this fare study will be used to revise the calculation of farebox recovery in the future Phase II study.
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on Broadway, five on 2nd). The greater displacement attributed to LRT is largely a result of
the longer station lengths compared to BRT.
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8.0

Community Input

AC Transit and its partner cities of Berkeley, Oakland and San Leandro gathered input from
the community during the process of evaluating and identifying a recommended alternative.
Leaders of neighborhood associations, community businesses, community-based
organizations, transportation issue organizations, local educational and medical institutions,
ethnic communities and the general public were asked for their input on the following key
questions:
1. Is LRT, BRT or Enhanced Bus the preferred vehicle and operations technology?
2. Is Telegraph Avenue or College Avenue/Broadway the better alignment for the northern
portion of the corridor?
3. Should the new corridor transit service include the Jack London District?
Input on these three questions was gathered by several means:
•

Public Meetings. Over the course of the MIS, seven meetings open to the general
public were held to gather input.52 Of these, the last three were held during the process
of evaluating and identifying a recommended alternative. To publicize these meetings,
AC Transit mailed fliers to over 6,000 people, made over 1,000 follow-up telephone calls,
placed advertisements in local newspapers and put announcements in AC Transit buses.
Summaries of these meetings are in the Technical Appendix.

•

Community Advisory Committee (CAC) Meeting. The CAC is composed of leaders of
community-based organizations in Berkeley, Oakland and San Leandro. Three meetings
of this committee were held as part of the MIS.53 The third meeting discussed the
evaluation of alternatives and the selection of a recommended alternative.

•

Presentations to Community-Based Organizations. AC Transit made presentations
at 15 meetings of community-based organizations to solicit feedback.

•

Stakeholder Interviews. AC Transit conducted 40 one-on-one interviews with leaders of
key organizations in the corridor. A summary of these interviews and a list of people
interviewed are in the Technical Appendix.

•

Comment Cards. These were included in meeting announcements and project
newsletters and were available at all public meetings.

•

Telephone and Email Hotline. AC Transit made telephone and email hotlines available
to the general public for comments.

52

Meetings were held 25 January 2000 in San Leandro, 27 January 2000 in Oakland, 2 February
2000 in Berkeley, 12 September 2000 in Oakland, 21 March 2001 in San Leandro, 22 March 2001
in Berkeley, and 29 March 2001 in Oakland.

53

The CAC met 23 September 1999; 24 August 2000, and 14 March 2001.
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The following three subsections discuss the input AC Transit and its partner cities received
on the above three key questions. For community input received on the development of
alternatives, see Final Report Volume 2: Development of Alternatives, Section 10.

8.1 Vehicle and Operations Technology
Much of the public feedback supported LRT, although there were concerns raised about its
high cost, construction impacts and electricity usage.54 LRT was viewed as being more
modern and attractive than BRT or Enhanced Bus and thus better able to attract new riders,
particularly middle-class commuters. People also felt that LRT is more comfortable, secure
and environmentally friendly. Finally, some felt that LRT stations could act as magnets for
development.
Community input generally rated BRT second behind LRT. BRT was viewed as providing
better value for the money than LRT while having the potential to attract new riders like LRT.
BRT was also viewed as being more flexible than LRT. Community input in Oakland in
particular tended to favor BRT over LRT. Some expressed a desire to have BRT be the first
phase of a project that could be converted to LRT in the future.
Enhanced Bus was not viewed as favorably as LRT or BRT. Many expressed the opinion
that it is too similar to existing bus service, and thus would not be able to attract new riders.
Some did, however, express the view that Enhanced Bus is able to improve existing transit
service for little cost. Some also felt that Enhanced Bus could be a good first phase toward
eventual construction of BRT or LRT.

8.2 Northern Corridor Alignment
Most people providing feedback preferred the Telegraph Avenue alignment over the College
Avenue/Broadway alignment. The Telegraph Avenue alignment was seen as having fewer
parking, business and congestion impacts while having more redevelopment potential.
Some expressed the view that new transit service could compliment the redevelopment
plans being considered for Telegraph Avenue.
Numerous people also remarked that due to its greater width, more efficient transit service is
possible on Telegraph Avenue than on College Avenue. Finally, Telegraph was viewed as
being able to provide better service to lower-income neighborhoods.
Although the College Avenue/Broadway alignment was determined by the study to serve
more major transit destinations, residents and business owners along College Avenue
viewed the construction disruption, parking reduction and traffic impacts as extremely
undesirable. Some expressed the view that construction on College Avenue would ruin its
current ambience.

8.3 Service to Jack London District
Community feedback tended to favor having the new corridor transit service serve the Jack
London District and the Oakland Amtrak/Capitol Corridor Station. People thought that the
current and planned development in that area justified improved transit service. Some felt
54

California was in the midst of an electricity crisis during this study.
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that serving the area with either a shuttle or historic trolley service should be considered.
The majority felt that service to the Jack London District should not come at the expense of
poorer service in the southern portion of the corridor from downtown Oakland to Bay Fair
BART.
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9.0

Recommended Alternative

Based on the detailed engineering, environmental, ridership and financial evaluation
discussed in Section 6.0 and extensive input from leaders of community-based
organizations, the general public and elected officials, a Locally Preferred Alternative (LPA)
was selected by the Policy Steering Committee on 11 July 2001 and approved by the AC
Transit Board of Directors on 2 August 2001. The full text of the resolution passed by the
Board is shown in the box below.

9.1 Recommended Technology
Bus Rapid Transit was chosen as the recommended vehicle and operations technology for
the corridor, with the understanding that LRT should be considered as a long-term goal.
BRT was selected because it could provide many of the same features as LRT at a much
lower cost and with fewer traffic, parking and construction impacts. Though BRT is a
relatively new concept in North America, it has the potential to provide a rail-like service
without the expense of rail. Because BRT is potentially upgradeable to LRT, conversion in
the future is possible if ridership or land use goals warrant the change. To accommodate this
possibility, the BRT system would be designed to maximize the ease of potentially upgrading
to LRT in the future.
As shown in Table 6.6, BRT would perform as well as or almost as well as LRT in the areas
of travel time, reliability, security, comfort and support for intensified land use. It also ranks
close to LRT in ridership. However, it does so at a much lower capital and operating cost
and with fewer parking, traffic and construction impacts than LRT. Thus, while BRT is not
the top performer for the service objectives established for this project (see Table 1.2), it
ranks near the top on most of them while performing reasonably well on all objectives.
The BRT system would include several features that improve the service characteristics and
customer experience over AC Transit’s existing bus service:
•

Special transit lanes dedicated to BRT along most of the corridor;

•

Traffic signal priority and coordination throughout the corridor;

•

Frequent BRT service with a background local service (5 to 7.5 minutes between BRT
buses);

•

Wider BRT station spacing than existing bus service (1/3 to 1/2 mile between BRT
stations);

•

Well-developed BRT stations including shelters, boarding platforms, benches, security
features, fare machines, real-time bus arrival information and other amenities;

•

Proof-of-payment ticket validation; and

•

Low-floor, multi-door, level-boarding, low-emission BRT buses.

Recognizing that implementing a full BRT system would take several years and several
regional funding cycles to complete, the Policy Steering Committee and the AC Transit Board
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of Directors decided to implement selected elements of the Enhanced Bus alternative
quickly. This would benefit corridor riders sooner while putting in place many of the elements
needed in the eventual BRT system. Selected elements include traffic signal coordination
and bus priority, providing new limited-stop express service, purchasing new vehicles and
instituting proof-of-payment ticket validation.

9.2 Recommended Alignment
The recommended alignment would primarily use Telegraph Avenue in the northern portion
of the corridor and International Boulevard/East 14th Street in the southern portion (see
Figure 9.1). Although an alignment following College Avenue/Broadway in the northern
portion would have attracted more riders, Telegraph Avenue was selected because this
alignment would provide a more reliable and faster service with somewhat lower capital cost
and fewer traffic and construction impacts (see Table 6.7). This alignment also has greater
capacity for redevelopment (see Section 6.12). Thus, the Telegraph Avenue alignment
comes closer to meeting the service objectives established for this project (see Table 1.2)
while having fewer negative impacts than the College Avenue/Broadway alignment.
The recommended alignment would begin in the north near the downtown Berkeley BART
station. From there, it would proceed south along Shattuck Avenue, then east using the
Bancroft Way/Durant Avenue one-way couplet. At Telegraph Avenue, the alignment would
turn south and follow Telegraph Avenue until reaching downtown Oakland. The alignment
would include a deviation into the MacArthur BART station. In downtown Oakland, the
alignment would switch to Broadway between Grand Avenue and 15th Street, and then follow
Broadway to Oakland’s City Center. Heading southeast, the alignment would leave
downtown Oakland using a subset of streets between 10th and 14th Streets. The alignment
would proceed southeast along International Boulevard and East 14th Street through Oakland
and San Leandro. The alignment could include a deviation into the San Leandro BART
station. The alignment would proceed through the Bay Fair Mall area and terminate at the
Bay Fair BART station.
The system would include service to the Jack London District and the Oakland Amtrak/
Capitol Corridor Station. The reasons are to serve the growing residential, entertainment
and office development in the Jack London District; provide connections with the ferry
system, Capitol Corridor commuter rail service and Amtrak intercity rail service; and
potentially attract more new riders to transit. Providing this service is consistent with the top
service objective for this project of providing improved access to major employment centers
and enhancing connections with other transit providers. The details of how to provide this
service will be considered in preliminary engineering and environmental review.
To provide fast, reliable BRT service, a special transit lane would be provided along most of
the alignment:
•

Shattuck Avenue between downtown Berkeley BART and Durant Avenue;

•

Telegraph Avenue between Bancroft Way and downtown Oakland;

•

Broadway through downtown Oakland;

•

International Boulevard between 1st Avenue and the Oakland/San Leandro border;
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•

East 14th Street between the Oakland/San Leandro border and Davis Street; and

•

East 14th Street between San Leandro Boulevard and Bay Fair Drive.

To make this possible, the segment of Telegraph Avenue between Dwight Way and Bancroft
Way near the University of California could be converted to a transit and pedestrian mall,
permitting deliveries but with limited auto access.
Many details of the recommended alignment will be determined in the course of preliminary
engineering and environmental review. These include, but are not limited to, the precise
alignment in the downtown areas of Berkeley, Oakland and San Leandro and how to
reconfigure automobile traffic patterns and maintain auto access in the portion of Telegraph
Avenue near the University of California at Berkeley.

Figure 9.1 Recommended Alignment
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ALAMEDA-CONTRA COSTA TRANSIT DISTRICT
RESOLUTION NO. 2018
RESOLUTION SELECTING BUS RAPID TRANSIT AS THE LOCALLY PREFERRED
ALTERNATIVE FOR THE BERKELEY-OAKLAND-SAN LEANDRO CORRIDOR
WHEREAS, worsening traffic congestion has resulted in delays to transit, and declining
system reliability in communities throughout the Berkeley-Oakland-San Leandro corridor.
WHEREAS, the District undertook a Major Investment Study to address these problems.
WHEREAS, the District and the cities of Berkeley, Oakland and San Leandro recognize the
need for immediate improvements to the region’s public transit system as well as long-term
solutions that will accommodate future growth in travel.
WHEREAS, to meet the pressing need for immediate improvements in transit system
reliability, steps should be taken that improve the local transit system within three years.
Most of the improvements (e.g., traffic signal priority) require AC Transit to act in partnership
with the cities and other local agencies.
WHEREAS, the Policy Steering Committee (PSC), for the Berkeley-Oakland-San Leandro
Major Investment Study, composed of local elected officials, has reviewed the findings of the
study and has selected its preferred alternative.
NOW THEREFORE BE IT RESOLVED that the Board of Directors of the AC Transit District
resolves as follows:
Section 1. That Bus Rapid Transit (BRT) is the Locally Preferred Alternative (LPA) for the
Berkeley-Oakland-San Leandro corridor with the understanding that Light Rail Transit will be
considered as a long-term goal. Furthermore, the District will pursue measures, detailed in
Section 2, to improve the local transit system in the next three years.

1. The LPA will serve the following areas:
• Downtown Berkeley to Bay Fair BART using Telegraph Avenue and International
Boulevard/East 14th Street. Details of operations and alignment in downtown areas
will be developed in Phase II of the project study.
2. Jack London District:
• The details of service to this area will be considered as part of Phase II of the project,
including Oakland’s preferred alternative for a direct connection from Berkeley
through downtown Oakland, the Jack London district to Bay Fair BART without
requiring a transfer. Service should include Chinatown, BART and Amtrak and
provide frequent, convenient service for downtown residents. The alignment would
be approved by the City of Oakland. Service to this area should not compromise
service in the LPA corridor.
3. The BRT will have the following defining features:
• Special transit lane dedicated to buses along most of the corridor;
• Traffic signal priority throughout the corridor;
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•
•
•
•
•

Wider BRT stop spacing than existing bus service (1/3 to 1/2 mile between BRT
stops);
Developed station areas at BRT stops will include fare machines, real-time arrival
information, shelters, benches, security features, boarding platform and other
amenities;
BRT service at frequent headways with a background local service;
Aesthetically pleasing, low-floor, multi-door, clean fuel buses;
Proof-of-payment fare verification.

4. The proposed improvements will enhance existing and future transit service:
• These improvements should not result in service cuts elsewhere, rather cross-town or
east-west connections should be strengthened to facilitate transfers to and use of the
improved corridor service.
• The design will not preclude a potential future upgrade to light rail transit (LRT) and
will attempt to maximize the investments in BRT that would be usable if an LRT
project were developed later.
5. Connecting service will be provided to areas outside the corridor.
• In addition to the LPA, improvements to connecting service to areas such as West
Berkeley and Amtrak, the City of Alameda, West San Leandro and Hayward will
continue to be developed in Phase II of the study.
6. AC Transit should provide detailed information on parking and traffic impacts at the
neighborhood level for the LPA as early as possible and should complete a
comprehensive parking mitigation plan.
Section 2. In the next three years, the following steps are recommended as near-term
improvements that help speed implementation of the LPA. These steps are listed in the
preferred order of their implementation:

1. Take advantage of the existing I-880 Smart Corridor planning process to implement traffic
signal priority for buses along International Boulevard/East 14th Street between Bay Fair
BART and 14th Avenue.
2. Complete the traffic signal interconnect project along International Boulevard between
14th Avenue and 1st Avenue. Implement traffic signal priority for buses in this corridor
segment. Seek grant funding if necessary.
3. Design and implement traffic signal priority along Telegraph Avenue. AC Transit, the
Alameda County Congestion Management Agency, and the cities of Berkeley and
Oakland should make this project a priority and seek matching funds.
4. Implement the new service plan throughout the entire corridor:
• Identify express bus stops at locations for future BRT stations;
• Purchase or lease new vehicles;
• Begin new express service while maintaining local background service throughout the
corridor.
5. Implement proof-of-payment fare verification.
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As early as possible the District will identify parking and traffic impacts associated with any
near-term improvements.
Section 3. The Policy Steering Committee will continue to act as the oversight body for the
project. The committee will oversee three areas of work:

1. Implementation of near-term improvements (e.g. traffic signal priority);
2. Preparation of the required environmental document and associated public outreach;
3. Creation of a corridor plan.
Section 4. This resolution shall become effective immediately upon its passage by four
affirmative votes of the Board of Directors.
RESOLUTION NO. 2018 WAS PASSED AND ADOPTED THIS 2nd day of August, 2001.
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10.0 Funding, Staging, Phasing
This section describes a possible funding and implementation strategy that would lead to
timely, cost-effective implementation of the Locally Preferred Alternative (LPA) described in
Section 9.0. The LPA envisions implementing two phases of transit improvements in the
Berkeley/Oakland/San Leandro corridor.
In Phase I, elements of the Enhanced Bus alternative would be implemented in the corridor
along with selected parts of the BRT alternative. Phase I is included in Track 1 of the
Regional Transit Expansion Policy (RTEP) and the Regional Transportation Plan (RTP) for
the San Francisco Bay Area, both recently adopted by the Metropolitan Transportation
Commission (MTC). Phase I would cost $175 million to implement. The funding strategy
outlined in Section 10.2 for Phase I closely follows the recommendations incorporated in the
RTEP and RTP.
The full BRT system adopted as the LPA would be completed in Phase II. Phase II is
included in the Alameda Countywide Plan, but is not yet in the RTP or RTEP. Phase II would
require $175 million of additional funding. Combined with the $175 million for Phase I, this
funding would cover the estimated total project cost of approximately $350 million (see
Section 6.14). The proposed funding strategy for Phase II described in Section 10.2 is based
on an analysis of how funding packages have been structured for other major transit
investments across the country.
The rest of this section is divided into three subsections. Section 10.1 provides an overview
of the funding strategies for other major transit projects in the United States. Section 10.2
identifies the most likely funding sources for this project, describes a possible funding
strategy for Phases I and II, and discusses other considerations and implementation issues
that need to be addressed. Section 10.3 presents an action plan of key funding and
implementation steps to successfully fund and deliver the project.

10.1 Funding Profiles of Major Transit Capital Investments
Most major transit projects have a complex funding package that includes a mix of federal,
state and local funding sources. The mix of funding sources can fluctuate as the project’s
design and engineering details develop, and typically only reaches a final and set package
when the project nears construction.
During early phases of project development, including major investment study (MIS),
alternatives analysis and preliminary engineering (PE), a funding package will reflect a best
guess of available sources and amounts based on projected economic conditions, local
commitment to the project, and state and federal authorizations for different transportation
programs. Nonetheless, this best guess can provide a reasonable approximation of
conditions over the next five to seven years if it is based on current experience with similar
transit projects that are nearing or in construction.
Table 10.1 presents a profile of typical funding packages being used or contemplated for
various transit projects currently within the Federal Transit Administration (FTA) New Starts
project development process. Although AC Transit will not be using New Starts funding for
the Phase I project and thus might not follow the New Starts process for Phase I, examining
the funding profile for transit projects in the New Starts process is useful because the
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majority of transit projects rely on this funding source. Moreover, AC Transit may enter the
New Starts process for Phase II. The columns in Table 10.1 indicate the percentage of the
total funding package that is derived from different types of federal, state and local sources.
The rows in Table 10.1 are organized into three categories that reflect, in order:
•

California Projects—Transit projects within California that are currently in any stage of
the FTA New Starts process. These projects would likely be the top competitors within
the state for federal discretionary funding allocations.

•

Bus Rapid Transit (BRT) Projects—Transit projects from anywhere in the country that
are generally characterized as BRT projects, and are currently in any stage of the FTA
New Starts process. These projects would likely be the top competitors for funding to
demonstrate BRT technology and potential.

•

All Projects—All projects from the previous two categories, plus transit projects from
anywhere in the country that have either a proposed, pending or existing Full Funding
Grant Agreement (FFGA) with the FTA. The FFGA projects can generally be considered
to have “firm” or final funding packages.

Within each of the three categories, the first row displays the average amount of funding that
is derived from each federal, state and local funding source. The second row displays, for all
projects within that category, the range of the total funding package that is derived from a
given source.
As an example, the top row under the California Projects category indicates that transit
projects within California currently in the New Starts process have an anticipated funding
package that, on average, consists of:
•

49 percent FTA New Starts funds;

•

½ percent other FTA funds;

•

6 percent other federal “flexible funds”;

•

22 percent state transportation funds;

•

15 percent local sales tax funds; and

•

6 percent other local funds.

Continuing with the example, the next row under the California Projects category indicates
that transit projects within California use New Starts funding for anywhere between 36 and
77 percent of the total funding package, other FTA funding programs for between 0.4 and 5
percent of the total funding package, and so on.
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Table 10.1 Funding Profile for New Starts Projects
Federal Funding

Local Funding

Other FTA1

“Flexible”2

State
Funding3

49%

0.5%

6%

22%

15%

6%

36%- 77%

0.4% - 5%

3% - 18%

10% - 50%

5% - 52%

2% - 33%

58%

1.5%

1.5%

21%

9%

9%

59% - 80%

0.3% - 8.5%

0% - 8.5%

15% - 48%

0% - 52%

2% - 20%

55%

5%

5%

14%

11%

10%

17% - 80%

0.3% - 42%

1% - 47%

0.5% - 50%

5% - 72%

0.3% - 57%

New Starts

Sales Tax

Other4

California Projects5

Average6
Range7
BRT Projects8

Average6
7

Range

All Projects

Average6
Range7

9

1

Other FTA includes the Section 5309 Guideway Modernization program, Section 5309 Bus
Discretionary program, and Section 5307 Urbanized Area Formula program.

2

“Flexible” funds includes federal highway funding programs that can be obligated to either highway
or transit projects; examples include the Congestion Mitigation and Air Quality (CMAQ) program
and the Surface Transportation Program (STP).

3

State funding sources typically include general fund revenues, bond proceeds, or dedicated
transportation funding such as a state gas, sales or excise tax.

4

Other local funding sources typically include general fund revenues, bond proceeds, private sector
financing, or other unspecified sources.

5

California Projects includes 11 projects that are currently in any phase of the FTA New Starts
process and are located within California. Projects in this category may also be included in one or
both of the other categories.

6

The average value is the arithmetic mean for each funding source and incorporates the
percentages for all projects, including those projects that did not use a particular funding source.

7

The low and high values indicates the lowest and highest non-zero values for a particular funding
source. All funding sources had at least one project that did not use that funding source.

8

BRT Projects includes 6 projects that were described as a bus rapid transit corridor or system in
the FTA New Starts report, and are currently in any phase of the New Starts process. Projects in
this category may also be included in one or both of the other categories.

9

All Projects includes 42 transit projects that have either received a Full Funding Grant Agreement
(FFGA), have a pending or proposed FFGA, are BRT projects in other phases of the New Starts
process, and/or are projects located in California.

Data from Annual Reports on New Starts, Proposed Allocations of Funds for Fiscal Year 2002, Report
Number FTA-TBP10-01-01, Federal Transit Administration, May 2001.
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Considering the data in Table 10.1, some important funding trends are clear:
•

While some projects have received up to 80 percent of total project funding from FTA
New Starts, the average is about 55 percent from this source. California projects have
less than 50 percent of total project funding from FTA New Starts. This suggests that an
agency should probably plan on receiving well under the maximum 80 percent New
Starts funding that is allowed under federal law.

•

The combination of all federal sources accounts for, on average, two-third of total project
funding. This suggests that an agency should secure at least one-third and perhaps up
to one-half (based on California trends) in non-federal funds to meet a typical project
profile. A more aggressive non-federal funding proportion (i.e. well over one-half) may be
advisable to make the project more attractive to the FTA and members of the House and
Senate Appropriations Committees.

•

Irrespective of the project category, local funding sources (sales tax and other) comprise
about 20 percent of the total funding package, on average. State funding sources
typically add another 15 percent to 20 percent or more. Taken together, state and local
funds typically comprise between 35 percent and 45 percent of the total funding package,
which is well beyond the minimum required state/local proportion of 20 percent. Indeed,
it is somewhat rare to find a potential New Starts project, particularly in the PE phase,
that plans on using the maximum 80 percent federal funds that are allowed under law.

10.2 Funding Strategy for the Berkeley/Oakland/San
Leandro Corridor
This section outlines a possible funding plan for the Berkeley/Oakland/San Leandro BRT
project. The funding plan assumes a total project cost of approximately $350 million, with
costs evenly divided between Phase I and II. The funding plan for Phase I closely parallels
the assumptions used by MTC in the recently adopted RTEP and RTP. While most transit
projects across the country rely heavily on Section 5309 New Starts funding, Phase I will
depend mostly on the Section 5309 Bus Discretionary program for its funding. The proposed
funding plan for Phase II entails relatively modest amounts from several existing sources,
including regional and state sources that have recently been approved. This section
concludes with a discussion of three key issues that should be considered as the funding
plan is implemented or modified.

“HIGH POTENTIAL” FUNDING SOURCES
Several federal, state and local funding sources are highly relevant to either project phase
and have the capacity to provide significant funding amounts within the proposed project
timeframe. This section provides a description of each “high potential” funding source
including a program overview, typical ranges for project funding, current claims on the
funding source, and a summary of advantages and disadvantages in using the source.
FTA Section 5309 – New Starts Program

New Starts is a discretionary funding program administered by FTA that provides grants for
new construction or extension of fixed guideway systems. Funding allocations are made on
an annual basis by FTA, although common practice is for Congress to fully earmark all
available funding. FTA’s recommendations and Congress’ earmarking decisions are
informed by the results of a technical evaluation process that considers a host of financial,
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mobility, environmental and cost criteria. Projects become candidates for funding under this
program by both receiving a congressional authorization, and successfully completing the
appropriate steps in the major capital investment planning and project development
process.55
The New Starts program is currently funded at an annual level of about $1.1 billion. The
program will enter its last authorized year in fiscal year (FY) 2003, and must be reauthorized
to continue. Projects receive funding over several years through a Full Funding Grant
Agreement (FFGA). As of June 2001, there were 26 projects with current FFGAs, for which
the total New Starts funding amount ranges between $60 million and $1.4 billion, with an
average total funding level of $350 million.56 For FY 2002, Congress appropriated an
average of $35.5 million to 23 of these projects, with individual appropriations ranging
between $0.1 million and $139.6 million. Congress appropriated the remaining $310 million
in FY 2002 New Starts funding among 49 other projects that do not currently have FFGAs.57
The benefits of this program are that relatively large funding grants can be obtained, and
transit projects in the San Francisco Bay Area have typically fared very well in the evaluation
and funding allocation processes. The program also tends to favor established transit
operators with a track record for good project delivery and strong state/local funding
commitments.
The primary disadvantage of New Starts is that it is extremely competitive, with TEA-21
identifying over 190 projects nationwide as eligible to compete for funding. Available funds
are also almost entirely committed, with FTA having less than $500 million available for new
FFGAs until TEA-21 is reauthorized.58 In the recently adopted RTEP and RTP, MTC also
indicated that several other transit projects in the Bay Area will be higher regional priorities
for New Starts funding than the Berkeley/Oakland/San Leandro BRT project.
The New Starts evaluation process can also be quite lengthy, with timeframes of 10 years or
more quite typical between starting the evaluation process and completing construction. The
New Starts evaluation process generally also requires a multi-phase transit project such as is
proposed for the Berkeley/Oakland/San Leandro BRT project to have separate evaluations
and FFGAs for each phase. Some funding and approval strategies, such as Advance
Construction or the issuance of a Letter of No Prejudice are available to shorten this
timeframe. Some agencies also choose to advance project construction with local funding,
but this strategy can be quite risky unless a FFGA is in place.
In spite of the disadvantages noted above, New Starts is a relatively good funding source
candidate for Phase II of this project given the reasonable project cost and strong preliminary

55

See, for example, Public Law 105-178 §3030 (Projects for New Fixed Guideway Systems and
Extensions to Existing Systems).

56

According to FTA’s 2002 Annual Reports on New Starts, there are an additional 40 projects either in
Preliminary Engineering or Final Design under the New Starts program. The projected New Starts
funding requests for these 40 “pipeline” projects range between about $10 million and $2.2 billion,
with an average of about $245 million.

57

FTA Fiscal Year 2002 Apportionments, Allocations and Program Information, Notice, Federal
Register, National Archives and Records Administration, January 2, 2002.

58

Mass Transit – FTA Could Relieve New Starts Program Funding Constraints, Report number GA01-987, United States General Accounting Office, August 2001.
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technical evaluation results. The recently adopted RTEP and RTP do not include the use of
New Starts funding for Phase I of this project.
FTA Section 5309 – Discretionary Bus Program

The Discretionary Bus program, which is administered by FTA, provides grants for bus
acquisition for fleet expansion and replacement, passenger amenities including shelters and
terminals, and accessory equipment and facilities. There is no explicit evaluation process or
formula to determine or inform funding recommendations.
The Discretionary Bus program is funded at an annual level of about $615 million in FY 2002.
This total funding is allocated by Congress among about 400 projects, resulting in an
average allocation of about $1.54 million per project. The single largest allocation is for
$13.9 million, but over 85 percent of allocations are for less than $3 million. There are a total
of 11 Bay Area projects that are in line to receive funding allocations totaling $11.3 million in
FY 2002. The program will enter its last authorized year in FY 2003, and must be
reauthorized to continue. Projects receive funding on an annual basis with no mechanism at
the federal level to guarantee funding over multiple fiscal years; a separate request and
congressional appropriation must occur each year.59 Annual allocations rely heavily on the
cooperation of local, regional and state partners.
The benefits of this program are that the funds can likely be used for most of the proposed
BRT project elements, and transit projects in the San Francisco Bay Area have typically
fared very well in the appropriation process. Furthermore, the recently adopted RTEP and
RTP have committed a large portion of the region’s projected Discretionary Bus program
funds to Phase I of the Berkeley/Oakland/San Leandro BRT project. Finally, a detailed
project evaluation is not required for this program, which can potentially speed funding
approval and service initiation.
The major disadvantage of this program is that it is a very popular mechanism for directly
channeling funding to transit operators small and large.
As a result, the annual
appropriations to each project tend to be rather small, which could necessitate funding the
$111 million RTP commitment for Phase I of the Berkeley/Oakland/San Leandro BRT project
over many fiscal years.60 The lack of a multi-year funding commitment from FTA is also a
major program disadvantage. However, funding and approval strategies such as Advance
Construction or the issuance of a Letter of No Prejudice are available under certain
circumstances to allow an agency to use local funds to advance a project while maintaining
the possibility of federal reimbursement.
In spite of the disadvantages noted above, Discretionary Bus is a relatively good funding
source candidate for this project. As described in the recently adopted RTEP and RTP, the
MTC has committed to channel significant funds from this program to the Phase I project.
FTA Section 5307 – Urbanized Area Formula Grants

The Urbanized Area Formula program, which is administered by FTA, provides grants to
designated recipients for project development, certain maintenance activities, and capital
59

However, TEA-21 identified 150 specific projects that received guaranteed allocations over two
fiscal years. The largest multi-year allocation authorized in TEA-21 was for $25 million.

60

The RTEP indicates that a total of $227 million in Discretionary Bus funds are projected to flow to
the MTC region over the life of the RTP, with $111 of that total committed to Phase I of this project.
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expenditures including fixed guideways, vehicles and passenger amenities. The program is
funded at an annual level of about $3.2 billion in FY 2002, with total funding allocated among
all urbanized areas using a statutory formula that considers population, population density,
and extent of service provision and usage. In the San Francisco Bay Area, funding is further
divided among the transit operators based on each operator’s capital replacement program.
Five designated recipients are receiving a total of $170.8 million in FY 2002, with about 75
percent of that amount for transit agencies in Alameda, Contra Costa, Marin, San Francisco
and San Mateo Counties. The program will enter its last authorized year in FY 2003, and
must be reauthorized to continue.
The advantages of this program include reliability and predictability since the amounts are
driven by statutory formula and federal contract authority, as well as the ability to use the
funds for most of the proposed BRT project elements. As with the Discretionary Bus
program, a detailed project evaluation is not required to receive funds under this program,
which can potentially speed funding approval and service initiation. Finally, the program is
very flexible because fund expenditures are (within certain guidelines) at the discretion of the
transit operator.
The major disadvantage of this program is that it is almost exclusively used as the only
source for “routine” or ongoing capital replacement costs. The reliability of the source makes
it a popular tool for use in multi-year vehicle investment programs (e.g. Short-Range Transit
Plans) for which discretionary funds are not eligible or are difficult to secure.
Nonetheless, the advantages of this program make it an excellent funding source candidate,
particularly to the extent that BRT vehicles represent replacement of AC Transit’s current bus
fleet.
Federal Flexible Funds

Flexible funds are legislatively specified federal funds that may be used either for transit or
highway purposes. Funding flexibility allows a local area to use certain federal transportation
funds based on local planning priorities rather than on strict programmatic eligibility. Federal
flexible funds include the Surface Transportation Program (STP), Congestion Mitigation and
Air Quality (CMAQ), and the FTA Section 5307 Urbanized Area Formula program. When
STP or CMAQ funds are used for transit, they are transferred to the Urbanized Area Formula
program and can be used for any eligible expense of that program.
In general, decisions on the programming of flexible funds are made by a region’s
metropolitan planning organization (MPO). In California, however, federal flexible funds are
sub-allocated by the California Transportation Commission (CTC) for programming through
the STIP/RTIP process. In the San Francisco Bay Area, the programming decisions are
made through the STIP process of each county’s congestion management agency (CMA),
with final approval made by the MTC. In the Bay Area, flexible STP and CMAQ funds
represent about half of RTIP funds.61 Based on this ratio, an annual average of $10 million in
federal flexible funds are available for projects in Alameda County during the current STIP

61

Estimated from Moving Costs – A Transportation Funding Guide for the San Francisco Bay Area,
Metropolitan Transportation Commission.
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cycle.62 As with the transit programs, the CMAQ and STP programs will enter their last
authorized year in FY 2003, and must be reauthorized to continue.
Like the Urbanized Area Formula program, flexible funding programs have many advantages
tied to the relative reliability and predictability of funds with multi-year authorizations and
federal and state statutory apportionment. A detailed project evaluation is not required by
the federal government to receive funds under this program; however, many criteria are used
by the MTC and the CMAs to assess projects. The lack of federal project evaluation can
potentially speed funding approval and service initiation. Finally, the program is very flexible
since expenditure decisions can be directly influenced by the transit operator and county
CMA, including use for most of the proposed BRT capital project elements. The recently
adopted RTEP and RTP indicate that $17 million in federal flexible funds have been
committed for the Phase I project.
The major disadvantage of this program is its popularity for funding a wide variety of transit
and highway projects throughout the region. The STP and CMAQ programs are also suballocated through the STIP process, which can lead to difficulties with programming capacity
in the next few years (see Programming Capacity section under Other Funding
Considerations, below). Beyond this immediate programming concern, most if not all of the
currently anticipated federal flexible funds for Alameda County for the 20-year planning
horizon have been committed in the recently adopted RTP.
Nonetheless, the advantages of this program make it an excellent funding source candidate,
particularly since the RTP has committed flexible funds for Phase I of the Berkeley/Oakland/
San Leandro BRT project. Federal flexible funds could also be a candidate for Phase II if
upcoming federal reauthorization results in an overall funding increase beyond the
anticipated levels in the current RTP.
Congressional High Priority Projects/Earmarks

High Priority Projects are congressionally designated earmarks of Title I Federal Highway
Funds for specific projects. TEA-21 included earmarks for 1,850 High Priority Projects, at a
total authorized level of $9.4 billion between FY 1998 and FY 2003 for the entire country.
Individual projects were allocated between $0.05 and $135 million of funding over the sixyear period, receiving an average total allocation of $5.1 million. As with other federal
funding programs, the High Priority Projects program will enter its last authorized year in FY
2003, and must be reauthorized to continue. All of the federal transportation reauthorization
legislation over the past 20 years has included some level of funding earmarks, so it is highly
likely that the upcoming reauthorization will also include project-specific earmarks.
Funding under the High Priority Projects program presents many advantages. This funding
source flows directly to the specific project, and for the most part bypasses state or regional
funding and programming restrictions. A detailed project evaluation is not required to receive
funds under this program, which can potentially speed funding approval and service initiation.
However, the largest advantage is that this program is funded through Title I highway
revenues outside of the federal process for apportioning highway and transit funds to the
state and region. This means that any High Priority Project allocation for this project would
be “new money” to the region and would in no way affect the amount or assignment of
federal highway or transit funds that MTC assumed in the recently adopted RTEP and RTP.
62

Estimated from 2002 State Transportation Improvement Program Fund Estimate, California
Transportation Commission and California Department of Transportation, August 2001.
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Finally, even though High Priority Projects are funded with Title I Federal Highway dollars,
TEA-21 earmarked funds for dozens of non-highway projects (e.g. multimodal stations,
bikeways, pedestrian facilities, multimodal corridors, etc.) under the High Priority program.63
Thus, strong precedence exists for funding transit projects under this program.
A major disadvantage of the High Priority program is that funding tends to be authorized over
the life of the federal authorization bill. This can be problematic if a project’s schedule does
not coincide with the federal authorization period. Also, the program is very competitive with
funding requests from individual members of Congress greatly outpacing available revenue.
Overall, the advantages of this program strongly outweigh the disadvantages. This program
makes an excellent funding source candidate for Phase II of the Berkeley/Oakland/San
Leandro BRT project since the anticipated federal reauthorization period (FY 2004 through
FY 2009) would match reasonably well with the Phase II project schedule.
State Proposition 42 Funds

California Proposition 42, which passed in the March 2002 primary election, will dedicate
revenues from the state sales tax on gasoline to transportation purposes. Essentially,
passage of Proposition 42 will permanently extend the Transportation Investment Fund (TIF)
that was created through passage of AB 2928 (Transportation Congestion Relief Act) in the
2000 legislative session. TIF revenues are allocated through several existing state funding
programs including the Public Transportation Account, the STIP, and local street and road
maintenance. Pursuant to AB 2928, statewide TIF revenues will average about $500 million
per year through FY 2007. This funding source has been included in revenue projections
that were incorporated in the current STIP cycle and recently adopted RTP.
The major impact of Proposition 42 will begin in FY 2008. Beginning in that year, TIF
revenues will increase to about $1.4 billion and will likely increase annually thereafter. This
revenue stream is currently being incorporated into the STIP funding estimates, as well as
the financially constrained Track 1 element of the RTEP and RTP. MTC estimates that
Proposition 42 would result in an additional $6.3 billion in transportation funding for the Bay
Area over the 25-year life of the RTP, with about $2.8 billion of this amount available for new
transit capital investments.
The major advantage of Proposition 42 is that it represents a major source of available, but
as of yet uncommitted funding. Furthermore, since Proposition 42 revenues will flow through
the TIF (which is subsequently distributed to several existing state funding programs and
programming mechanisms), this new funding source could be available for all of the BRT
project elements including capital and operating costs.
The major disadvantage of this funding source is that MTC has indicated a desire to use
Proposition 42 funds for the Blueprint element of the recently adopted RTP. However, official
funding commitments are being reviewed at this time for inclusion in the RTP. Nonetheless,
given the “newness” of this major revenue source and the fact that it will channel funds
through already established mechanisms, it is an excellent candidate for capital and
operating elements of this project.
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AB 1171/Regional Measure 1 Funds

AB 1171 extends the $1 seismic surcharge on the seven state-owned Bay Area toll bridges
for up to 30 years. The measure, which was signed in October 2001, was intended to ensure
that sufficient funds are available to complete the seismic retrofit program on Bay Area toll
bridges. Funds that are not needed by the California Department of Transportation
(Caltrans) for seismic retrofit work can be diverted, upon MTC request, to projects that are
consistent with the voter approved Regional Measure 1 program, including congestion relief
and transit expansion projects in the toll bridge corridors. MTC estimates that up to $500
million in funding could be available from AB 1171 for Regional Measure 1 projects over the
25-year life of the RTP. MTC committed $360 million of this anticipated revenue source for
several RTP projects. According to MTC,64 the $140 million in uncommitted AB 1171 funds
is reserved for an interchange project in Solano County ($100 million) and unspecified
projects in the East Bay ($40 million). If AB 1171 revenues exceed the anticipated $500
million, the next $110 million are reserved for a mix of specific and unspecified projects in the
East Bay, with any revenue above this amount available for programming at the discretion of
MTC. AB 1171 appears to be a potential candidate funding source for this project,
particularly for those elements that will occur after completion of the seismic retrofit program
on the toll bridges.
Alameda County Measure B Funds

In November 2000, Alameda County voters extended the Alameda County Measure B sales
tax for an additional 20 years (from 2002 to 2022). Revenues generated through Measure B
are available for specific projects that were included in a companion expenditure plan. The
expenditure plan included multiple tiers of projects that corresponded to different
assumptions regarding revenue generation. The most conservative revenue assumptions,
which amount to about $1.42 billion over the life of the sales tax extension, will be directed
toward the Tier 1 projects. The Tier 1 projects include various AC Transit services, including
$20 million (1998 dollars) for service expansion in the Berkeley/Oakland/San Leandro
corridor. Sales tax revenues beyond these conservative assumptions will be used to fund
Tier 2 projects, which could include up to $46 million for other AC Transit corridor expansion
projects.
The primary advantage of this revenue source is that it represents a significant long-term
funding commitment to transportation projects, which is an important consideration in many
federal discretionary programs. The initial $20 million in Tier 1 revenue also represents a
secure funding commitment for the project. The primary disadvantage of this program is that
the Tier 2 funds are in no way guaranteed; Tier 2 funding availability will be tied to sales tax
generation and general economic conditions, with specific funding availability not known until
FY 2010/11.

TARGET SOURCES AND AMOUNTS
Phase I Capital

The suggested funding plan for Phase I capital costs closely parallels the recommendations
included in the recently adopted RTEP and RTP. As shown in Table 10.2, the suggested
funding plan includes a combination of funds from Measure B Tier 1, STIP/RTIP, Section
5307 Urbanized Area Formula, and Section 5309 Bus Discretionary to account for the
64
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anticipated $175 million capital cost. The only difference between this plan and the RTEP/
RTP is the inclusion of $24 million from AC Transit’s Section 5307 Urbanized Area Formula
funds. This $24 million amount represents funds that AC Transit intends to commit to bus
acquisition over the next few years for service in the Berkeley/Oakland/San Leandro corridor.
The buses acquired with these funds would be suitable for use in BRT applications.
Phase II Capital

The suggested funding for Phase II capital costs, which is also presented in Table 10.2,
includes a combination of funds from Measure B Tier 2, various components of Proposition
42, AB 1171, a congressional earmark, and a Section 5309 New Starts grant.65 Funding
amounts are presented within a range to reflect the uncertainty of underlying revenues for
some sources (e.g. Proposition 42 and Measure B) as well as the uncertainty involved with
congressional authorizations and appropriations. The overall suggested range is sufficient to
accommodate the anticipated Phase II cost of $175 million.
While the overall Phase II funding plan includes mostly uncommitted sources, the suggested
range for each source reflects reasonable funding levels that are well within historical norms.
The funding plan reflects a split of approximately 43 percent federal funds, 17 percent state
funds, and 40 percent regional and local funds.

Table 10.2 Possible Funding Targets for Capital Costs
Source Name

Source Type

Funding Target (millions)
Phase I

Phase II Ranges

Measure B Tier 1

Local

Measure B Tier 2

Local

$35 – $45

Proposition 42 – STA Component

Local

$2 - $5

Regional

$20 -$30

AB 1171 (Bridge Toll Extension)
STIP/RTIP

State & Federal

Proposition 42 – STIP/RTIP Component

$23

$17

State

$25 – $30

Congressional High Priority Project Earmark

Federal (Title I)

$5 - $15

Section 5307 Urbanized Area Formula

Federal (Title III)

$24

Section 5309 Bus Discretionary

Federal (Title III)

$111

Section 5309 New Starts

Federal (Title III)

TOTAL CAPITAL

65

$50 - $70
$175

$137 - $195

Recent RTEP-related memoranda from MTC suggest that any Measure B Tier 2 funds available to
AC Transit will be used to reduce the Section 5309 Bus Discretionary funds that are committed to
the Phase I project. It is recommended that AC Transit coordinate with MTC to change this RTEP
condition so that the $111 million assignment of Section 5309 Bus Discretionary funds to Phase I
reflect a firm commitment, and any Measure B Track II funds be directed to the Phase II funding
plan.
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Operations

Previous reports and memoranda suggest that existing revenue sources as well as cost
savings from associated service realignment should be sufficient to cover the majority of the
operating costs associated with the project within the timeframe of AC Transit’s Short-Range
Transit Plan (SRTP).66 The recent passage of Proposition 42 will increase the State Transit
Assistance (STA) funding that flows to AC Transit. This increased STA funding resulting
from Proposition 42 could be used to cover any additional incremental operating costs for the
project after FY 2008/9.

OTHER FUNDING CONSIDERATIONS
Identifying and structuring a reasonable funding plan is only the first step toward project
implementation. Additional factors come into play to assure that adequate amounts of each
funding source are available at the appropriate time to allow “critical path items” to be
constructed. These factors are described below as well as in the next section that presents a
possible Action Plan for Funding and Implementation.
Non-Federal Funding

FTA has recently advocated that project sponsors limit the New Starts funds to no more than
50 percent of project costs, with other federal, state and local sources used for the remaining
50 percent.67 This 50/50 funding split is reflected in MTC’s RTEP in which the “dedicated
local funding criteria” looks for at least a 50 percent state and local match for any federal
funds sought on a single project.
A congressional conference report recommended (but did not mandate) that FTA institute a
policy to raise the non-federal funding requirement to 40 percent. Given the strong federal
interest in leveraging limited Section 5309 funds, it is likely that the non-federal funding issue
will be revisited when TEA-21 is reauthorized during FY 2003. Irrespective of any legislative
change, FTA policy continues to encourage “overmatching” through state and local sources,
and projects that include a robust plan for state and local revenue will likely be in a better
position to secure funding under the FTA Section 5309 programs.
Programming Capacity

Both phases of the Berkeley/Oakland/San Leandro BRT project would be completed within
the next five to ten years. To accomplish this schedule, major funding will be needed for
construction and/or vehicle procurement within the next few years. Decisions affecting the
availability of near-term funding were made with the recent adoption of the Regional
Transportation Improvement Program (RTIP) by the MTC and pending approval of the State
Transportation Improvement Program (STIP) by the California Transportation Commission
(CTC). CTC’s pending approval will close out the current STIP cycle with the next
programming cycle set to begin with release of fund estimates in July 2003.
The current STIP cycle will likely result in programming of all available funding through FY
2006, and about 80 percent of available funding in FY 2007. Any remaining funding for FY
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FY 2002 – 2006 Short-Range Transit Plan, AC Transit, January 2002, pp 5-8 to 5-10; and Regional
Transit Expansion Policy: Status, Memorandum to the Planning and Operations Committee,
Metropolitan Transportation Commission, October 5, 2001.
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Annual Reports on New Starts, Proposed Allocations of Funds for Fiscal Year 2002, Report Number
FTA-TBP10-01-01, Federal Transit Administration, May 2001, pg. 6.
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2007 would likely be programmed by amending the program before the next full STIP cycle
begins.68 There will likely be intense competition among agencies for the limited funds in FY
2005 through 2007. Funding from AB 1171 and Proposition 42 will not be available until after
FY 2007.
Programming capacity will be helped in part by CTC’s adherence to a “timely use of funds”
provision that requires funding recipients to spend money within a set time or lose access to
the funds. There will undoubtedly be project delays that will lead to the freeing of some
programming capacity. AC Transit will need to capitalize on any available programming
capacity through diligent completion of project development activities for both phases (see
possible Action Plan in the next section), and development of a year-by-year expenditure
proposal that reflects STIP/RTIP funding availability for consideration during the next STIP
cycle.
Phasing, Staging and Leveraging of Funding Sources

Aggressive phasing, staging and leveraging will be needed to complete Phase II construction
within the next five to ten years. Toward this end, it is suggested that the project be
developed in a compartmentalized fashion, with discrete stand-alone elements that build
toward completion of the ultimate project. The goal should be to have a backlog of projects,
at a variety of cost levels, that are ready for immediate implementation if other programmed
projects are delayed or if unanticipated revenue is discovered.
It is important to recognize that the multi-year revenue projections in the RTP or provided by
the CTC are estimates and therefore subject to change as economic or federal funding
conditions change. For example, the average funding levels in TEA-21 represented a 40
percent increase over the average funding levels that were included in its predecessor,
ISTEA. This funding increase was well beyond historical norms and resulted in a short
period of funding availability as projects were identified and programmed to take advantage
of this unanticipated revenue. Further transportation revenue increases have occurred in the
past few years under TEA-21’s Revenue Aligned Budget Authority provision. AC Transit
should position this project to capitalize on short-term funding availability by having elements
of the project ready to program for construction.

10.3 Action Plan for Funding and Implementation
This section provides an overview of key funding and implementation actions related to both
phases of the Berkeley/Oakland/San Leandro BRT project. This plan is oriented toward
three primary objectives:
•

Getting the Phase II project amended into the RTEP as soon as possible;

•

Maintaining eligibility for the maximum number of funding sources for both project
phases; and

•

Positioning elements within both Phase I and Phase II to take advantage of unanticipated
revenue streams and programming capacity.
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The actions are organized into four chronological sections to provide a guide to the emphasis
that should be placed on specific activities at certain points in time. Some activities have
specific target dates that correspond to statutory or anticipated state and federal deadlines.
The chronological organization also recognizes the sequential linking of certain
implementation activities (e.g. Phase II funding assignment must precede Phase II inclusion
in RTP Track 1, which in turn must precede any FTA approvals); therefore, in general,
“Immediate Actions” should be completed (or well underway) before “Near-Term” actions are
begun, and so on.

IMMEDIATE ACTIONS (0 TO 6 MONTHS)
•

Complete and submit appropriate grant applications for Phase I work. Caltrans must
approve project application(s) prior to any programming or allocation of RTIP funds.

•

Inform FTA Region IX of AC Transit’s Phase I and II project development plans. Develop
Phase I and II in a manner consistent with the FTA New Starts process.

•

Continue federal earmark process to fully fund Phase I.
Important reasons exist for maintaining consistency with the FTA New Starts process.
California’s policy is to maximize the use of federal funds for all transportation projects.
Caltrans and the California Transportation Commission require that all projects that could
potentially be eligible for federal participation must follow the appropriate federal
processes to ensure maximum reimbursement potential to the state.69 Furthermore,
many of the state’s discretionary transit funding programs follow an evaluation process
that parallels the FTA New Starts process. Therefore, maintaining consistency with the
New Starts process satisfies most, if not all, of the state evaluation processes.
Even though it is not anticipated that any New Starts funding will be used for Phase I, it
may be important that the New Starts process be followed in order to maintain funding
eligibility if the need and/or means should arise. By following the FTA New Starts
process, all of the Phase I expenditures maintain eligibility for reimbursement and could
potentially be used as a match for New Starts funding in Phase II.70

•

Coordinate with MTC to amend the RTEP so that the $44 million in Alameda County
Measure B Tier 2 funds are assigned to the Phase II project, rather than a replacement
for Federal Discretionary Bus funds in Phase I. This assignment of local funds would
meet MTC’s requirement of a demonstrated funding commitment for adding the Phase II
project into the Blueprint portion of the RTEP.
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The Transit Funding Handbook, California Department of Transportation, Division of Mass
Transportation, May 2001, pg 14.
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On rare occasions, Congress and FTA have allowed a New Starts applicant to credit non-New
Starts funds that were expended on an initial phase towards the required match for subsequent
phases. For example, on the Central LRT Double Track project in Baltimore, Congress specified
that the non-federal share included highway funds provided by the State of Maryland for all phases
(including earlier ones) of the Central Corridor Light Rail project. For the AC Transit project, such
an allowance might mean that the $175 million in non-New Starts funding from Phase I (including
$40 million in state/local funds and $135 in other federal funds) might be credited as a match when
determining an allocation of New Starts funds for Phase II.
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•

Continue to coordinate with the Alameda Congestion Management Agency to ensure
assignment of additional RTIP funds associated with recent passage of Proposition 42.
This assignment of locally controlled state funds would meet MTC’s requirement of a
demonstrated funding commitment for adding the Phase II project into the Blueprint
portion of the RTEP.

NEAR-TERM ACTIONS (6 MONTHS TO 1 YEAR)
•

Continue with project development activities, ensuring that both Phase I and II are
consistent with the FTA New Starts process, if possible. Coordinate activities with the
Alameda countywide transportation planning process.

•

Once one or more funding sources are committed (Immediate Actions), coordinate with
MTC to have Phase II added to the Blueprint element of the RTEP and RTP.

•

Coordinate with MTC to get assignment of unprogrammed AB 1171 (permanent bridge
toll increase) funding for the Phase II project. If necessary, identify additional project
elements or changes that are needed to maintain consistency with the requirements of
the Regional Measure 1 program through which the AB 1171 funds will be allocated.

•

Coordinate internally to get assignment of new STA funds that are attributable to the
increases flowing from Proposition 42. STA funds could be targeted for both Phase II
capital costs and any incremental operating costs from either phase.

•

Coordinate with members of Congress that represent the AC Transit service area.
Request an appropriation for FTA Section 5309 Discretionary Bus funds. Begin
advocacy efforts to have funding for the Phase II project included as a Congressional
High Priority Project in the reauthorization of TEA-21. Reauthorization activities are likely
to begin in earnest in the first quarter of FY 2003.

INTERMEDIATE ACTIONS (1 YEAR TO 2 YEARS)
•

Continue with project development activities, ensuring that both Phase I and II are
consistent with the FTA New Starts process, if possible.

•

Coordinate activities with the Alameda countywide transportation planning process to
assure that correct information is forwarded to MTC for the next RTP update.

•

Monitor TEA-21 reauthorization activities and advocate for inclusion of the Phase II
project in the list of transit projects that are authorized for Final Design and Construction
under the FTA New Starts program. Continue advocacy for Congressional High Priority
Project earmark.

•

Monitor STIP funding estimates that are to be provided by Caltrans and CTC beginning in
July 2003. Identify unanticipated increases in new programming authority.

•

Once other funding commitments (i.e. non-New Starts funds) are made for Phase II,
coordinate with MTC for inclusion of the Phase II project in the Blueprint and the
financially constrained Track 1 element of the RTEP and RTP. This inclusion will require
all parties to assume that remaining funding needs will be covered by FTA New Starts or
other sources.
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In order for the Phase II project to remain on schedule, it will be very important that it be
included in the financially constrained element of the next RTP, with the necessary funds
then programmed through the RTIP and STIP. Major decisions on project inclusion for
the next RTP, RTIP and STIP will likely occur in the third and fourth quarters of 2003.
•

Complete and submit appropriate state transit applications for Phase II work. Caltrans
must approve project application(s) prior to any programming or allocation of RTIP funds.

LONGER-TERM ACTIONS
•

Continue with project development activities, ensuring that both Phase I and II are
consistent with the FTA New Starts process, if possible. Coordinate with FTA on pending
construction activities for Phase I.

•

Work with the MTC to include Phase II in the RTEP as a New Starts candidate.

•

Consider having the Phase II project formally entered into the New Starts process by
submitting a New Starts application to enter into Preliminary Engineering.

•

As Phase II environmental and Preliminary Engineering activities near completion,
complete a New Starts application for the Phase II project to gain FTA approval to enter
into Final Design.

•

As Phase II Final Design nears completion, complete necessary FTA reports and request
establishment of a Full Funding Grant Agreement (FFGA) under the FTA New Starts
program.

•

Monitor project development activities and progress for both phases, and submit any
necessary amendments for Caltrans’ Project Applications or the STIP to account for
major design changes that affect total cost or the yearly schedule of programmed funds
for either project.
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