MEMORANDUM SAEe

TO: Policy Steering Committee DATE: June 19, 2009

FROM: Jim Cunradi — Project Manager, AC Transit

SUBJECT: INFORMATION - Agenda No. 5: Request for Information

SUMMARY

After the PowerPoint presentation of the operating plan at the May 15, 2009 Policy Steering
Committee meeting, member Kriss Worthington requested backup materials for several areas in
the presentation. This memo provides those materials to all the PSC members. Additionally,
staff will be available to answer any questions that may arise regarding this information.

BACKGROUND

At the May 15, 2009 PSC meeting, staff presented the BRT operating plan in a
PowerPoint format. Shortly thereafter, PSC member Kriss Worthington requested
copies of the background reports and/or data, summarized for his review. As a result,
AC Transit staff has compiled the following information for all of the PSC members.

1. Compact Disc containing Federal Small Starts submittal for East Bay Bus
Rapid Transit Project (CDs will be distributed at June 19 PSC meeting)

2. PowerPoint presentation from May15, 2009 PSC meeting, annotated to show
sources of information (sent to PSC/TAC on June 8)

3. Supporting information from Draft EIS/R or other sources used in 5/15
presentation

4, Supporting calculations from Cambridge Systematics documenting the
change in walk distance

5. Memorandum from Cambridge Systematics titled: East Bay Bus Rapid
Transit — VMT, Greenhouse Gases, Emissions, Fuel Consumption.

6. Greenhouse Gas Methodology PowerPoint

This agenda item is for information only. However, staff is available to answer any
guestions that may be generated by the attached items.

RECOMMENDATION
Not applicable — This is an information item.
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AC Transit anticipales a contribution of 32 percent of the project cost from Small Start funding,
Other capital funding for this project includes federal CMAQ allocation through the
Metropolitan Transportation Commission (MTC), local STIP funding, and dedicated funding
from toll revenues (Regional Measure 2) and local sales taxes (Alameda County Measure B).

This submittal contains updated versions of Small Starts documentation submitted to FTA in
May and July 2008, along with new information regarding:

* Certification of technical methods and planning assumptions;

e East Bay BRT cost-effectiveness;

* Local financial commitment;

e Other factors;

¢ NEPA scoping; and

¢ Local support.
The May 2008 preliminary submittal included the following documentation:

e Project description;
o  O&M cost methodology (UPDATED for September 5t Submittal);

e Land use templates and supporting documentation (UPDATED for September 5th
Submittal);

¢ Before and after study plan (UPDATED for September 5t Submittal); and
¢ Project management plan (PMP) (UPDATED for September 5th Submittal)

The July 2008 preliminary submittal included the following documentation:

e Making the Case (UPDATED for September 5" Submittal);

e Travel demand methodology and Summit results (UPDATED for September 5t Submittal);
and

e Capital cost estimates and SCC worksheet (UPDATED for September 5% Submittal);

Throughout the past few months, AC Transit worked closely with staff at the FTA in San
Francisco and Washington, D.C. The staff at AC Transit would like to thank you, Dwayne
Weeks, Jim Ryan and Nazrul Islam (from Headquarters), and Ray Sukys and Lucinda Eagle
(from Region IX) for guiding us throughout this process. This submittal culminates our request
for inclusion in the Fiscal Year 2010 Report to Congress on New Starts/Small Starts and to
initiate Project Development. Technical methods and assumptions used to prepare this
submittal and previous work for the Small Starts application for the East Bay BRT Project are
fully in compliance with FTA’s guidance and Small Starts reporting instructions.
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1.0 Project Description

This section provides a general description of AC Transit East Bay BRT project and sets
forth the “Making the Case” narrative. The narrative includes a summary of the purpose
and need for the East Bay BRT project and a discussion of the benefits of this capital
investment priority in Alameda County.

Section 1.0 is organized as follows:

e Section 1.1 - East Bay BRT Project Description;
e Section 1.2 - Baseline Alternative;
e Section 1.3 - Project Development Status; and

e Section 1.4 - The Case for the East Bay BRT.

B 1.1 East Bay BRT Project Description

The AC Transit East Bay Bus Rapid Transit Project would provide high-quality, fast, and
frequent express bus service along an approximately 17-mile-long heavily urbanized cor-
ridor. The project extends from Downtown Berkeley and the University of California at
Berkeley at the northern end, through Downtown Oakland to San Leandro at the southern
end. The project cost is estimated at $234.6 million (year-of-expenditure (YOE) dollars).

The proposed BRT alignment follows primarily Telegraph Avenue in the northern portion
of the corridor and International Boulevard/East 14th Street in the southern portion (see
Figure 1.1). The alignment begins near the Downtown Berkeley BART Station, continues
along the south side of the UC Berkeley campus to Telegraph Avenue, and then follows
Telegraph Avenue to Broadway and Downtown Oakland. The alignment continues south
of Downtown Oakland along International Boulevard/East 14th Street through Downtown
San Leandro to the Bayfair Center Shopping Mall and terminates at the Bayfair BART
Station.

The proposed BRT service would increase ridership on the already strong bus network;
bus routes along the proposed BRT project alignment are projected to serve approximately
24,400 boardings a day in 2015.

AC Transit 1-1
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Figure 1.1 East Bay Bus Rapid Transit Alignment

The project includes the following features:

¢ Dedicated Bus Lanes - The BRT transitway consists of traffic lanes converted for
exclusive transit use, for approximately 85 percent of the 16.9-mile corridor (see
Figure 1.2 for BRT corridor lane configuration, including mixed traffic lanes). The
dedicated lanes provide improved travel times and better schedule reliability. Median
transitways 22 to 24 feet in width will serve two-directional travel while side-running
transitways 11 to 12 feet in width serve single direction travel. Along most roadways,
transit lanes would be established by converting mixed-flow traffic lanes to transit-
only lanes.
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e Intelligent Transportation Systems Elements (ITS)- Two main elements of ITS
would be implemented as part of the East Bay BRT project: 1) transit signal priority
treatments and signal coordination throughout the BRT project alignment; and 2) real-
time bus arrival information displayed (and announced) at stations as well as available
on the Internet.

¢ Bus Frequencies of Five-Minute Headways during Peak and Midday Periods - All
bus service along the project alignment would be operated along the BRT transitway as
express service. The only routes that would use mixed-flow lanes would be those that
operate along short segments of the alignment before continuing onto other streets.

e Forty-Nine BRT Stations - The BRT system would include 49 stations, spaced
approximately every one-quarter to one-half mile. Stations would include: comfort-
able shelters, level boarding platforms, benches, security technologies, and fare
machines, among other features.

e Fare Collection - The proposed East Bay BRT fare system would be barrier-free self-
service, proof-of-payment fare collection.

e BRT Vehicles - AC Transit would deploy low-floor, low-emission, and 60-foot
articulated buses on East Bay BRT service. These could be similar to the articulated
coaches currently assigned to Rapid Bus Route 1R. Because the BRT operates with a
higher average speed than existing services, it makes more productive use of the bus
fleet. As a result, AC Transit would be able to deploy the East Bay BRT service with-
out procuring additional buses.

B 1.2 Baseline Alternative

The Baseline alternative for the East Bay BRT project is the No-Build Alternative, which
continues the current AC Transit services operating in the East Bay BRT corridor: local
Route 1 and limited-stop Rapid Bus 1R. The No-Build Alternative also includes all cur-
rently planned and programmed projects in the study area, such as the Uptown Transit
Center, MacArthur BART Station Transit Village, San Leandro BART Station Transit
Village (Phase 1), Fruitvale Transit Village (Phase II), and expansion of express bus ser-
vices in various transportation corridors throughout the San Francisco Bay Area.

Both Route 1 and Rapid Bus 1R operate for the most part on the same alignment proposed
for the East Bay BRT - along Telegraph Avenue from Downtown Berkeley and the
University of California at Berkeley to Downtown Oakland; International Boulevard from
Downtown Oakland to the Oakland/San Leandro border; and East 14th Street from the
Oakland/San Leandro border to Bay Fair BART. Routel is a local bus, with stops
approximately every two blocks. It operates every 15 minutes during peak periods and
every 20 minutes off peak.
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Figure 1.2 East Bay BRT, Configuration of Transitway
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Route 1R is a new Rapid Bus service - service was initiated June 2007. The Rapid Bus
improvements are included in the No-Build Alternative and consist of low-floor buses,
widened stop spacing to decrease running time, improvements to selected bus stops
(benches, shelters, maps/signs, and bus arrival information), and transit signal priority
(TSP). Route 1R Rapid Bus stops are spaced approximately one-half miles apart and
located near major activity centers and transfer points. Service frequencies are every 12
minutes during most of the day. The combined service frequency of Route 1R and Route 1
is about every 6 to 7 minutes during peak periods.

Compared to the pre-June 2007 bus service within the corridor, Route 1R service improves
both service quality and convenience. There is about a 12-minute travel-time savings
during the peak period between Downtown Berkeley and Bayfair BART (the pre-June
2007 bus travel time was 92 minutes). These improvements are expected to increase
weekday corridor boardings by 4,200 and annual boardings by approximately 1.25 million
by 2025.

To date, AC Transit has invested approximately $20 million to implement Rapid Bus
improvements in the East Bay BRT corridor. The annual cost of operating Rapid Bus ser-

vices is estimated to be $20.5 million (2008 dollars), or $3 million more than the cost of pre-
June 2007 operations.

Rationale for Designating No-Build as Baseline Alternative

Table 1.1 summarizes the main differences between the local bus service operated by AC
Transit in the East Bay BRT corridor, Route 1R Rapid Bus, and the proposed BRT system.

Table 1.1 Comparison of Local Bus, Rapid Bus, and BRT

Feature Local Bus Rapid Bus BRT

Low-Floor Buses o o
Wider Station Spacing, Express Service o
Traffic Signal Priority, Signal Coordination o
Real-Time Arrival Signs ®
Bus-Only Lanes

Rail-Like Stations, Level Boarding

Ticket Machines, Proof-of-Payment Ticketing

The Rapid Bus service decreased headways in the corridor and incorporated transit signal
priority and wider station spacing to improve the level of transit service. Enhancements
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beyond the Rapid Bus features, such as adding buses to reduce current headways, may
not be operationally feasible under current and future traffic conditions. Other improve-
ments to increase travel speed would require significant capital investment. Conse-
quently, the recent implementation of Route 1R within the East Bay BRT corridor is the
best that can be done on the East Bay BRT corridor short of a significant capital
investment.

The proposed Baseline Alternative was originally documented in a memorandum to FTA
in December 2007. Conditional concurrence of the Baseline definition was received from
the FTA via e-mail on January 17, 2008.

B 1.3 Project Development Status

In the early 1990s, AC Transit completed a systematic study of its busiest routes. That
study, called the Alternative Modes Analysis, was completed in 1993 and it identified pri-
ority corridors and candidate technologies for major transit investments that would serve
ridership cost-effectively. The study identified the Berkeley/Oakland/San Leandro corri-
dor as the single best corridor for further evaluation.

Over a three-year period from 1999 to 2002, the District conducted a major investment
study (MIS) of the Berkeley/Oakland/San Leandro corridor to examine alternatives for
improved transit service. The MIS identified three modal options that could best meet
established objectives while satisfying the needs of the market. The modal alternatives
examined were Light Rail Transit (LRT), Bus Rapid Transit (BRT), and Enhanced Bus.
Three alignment alternatives in the northern portion of the corridor and three in the
southern portion were analyzed for each of these modes. Referenced by their major arte-
rials, the northern alignments were Telegraph Avenue, College Avenue/Broadway, and
Shattuck Avenue/Telegraph Avenue. The southern alignments were International
Boulevard/East 14th Street, Foothill Boulevard/Bancroft Avenue and San Leandro Street/
San Leandro Boulevard.

On August 2, 2001 the AC Transit Board of Directors adopted BRT along Telegraph
Avenue in the north and International Boulevard/East 14th Street in the south as the
Locally Preferred Alternative (LPA). BRT was selected because it could provide many of
the same features as LRT and would attract a large number of new riders at a much lower
cost with fewer traffic, parking, and construction impacts than LRT. The Board also
recommended that an early implementation of “Rapid Bus” be pursued with the
understanding that the investments made during the early implementation would be
preserved to the greatest extent possible for use in future BRT alternatives.

Following the MIS, AC Transit initiated the NEPA process and the preparation of the
Draft Environmental Impact Statement/Draft Environmental Impact Report (DEIS/DEIR)
in spring of 2004. The DEIS/DEIR was circulated for public comment in May 2007. Work
on the final EIS/EIR will begin in 2009 concurrent with preliminary engineering.
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Table 1.2 summarizes major milestones of the East Bay BRT planning and project devel-
opment process, including actual/expected completion dates.

Table 1.2 East Bay BRT Major Milestones

Milestone

Actual/Expected Comments

Completion Date

Alternative Modes Analysis Study

Measure B (one-half percent sales tax)
approved by voters

BRT adopted by AC Transit Board of
Directors as Locally Preferred Alternative
(LPA)

Major Investment Study

Regional Measure 2 ($1 toll increase in seven
state-owned region bridges) approved by
voters

Approval of BRT options for evaluation in
DEIS/DEIR

Release of DEIS/DEIR for public comment
Public Hearings for DEIS/DEIR

Close of DEIS/DEIR comment period

City staff and community outreach to define
details of the LPA for preparation of the
Final EIS/EIR

FTA Small Starts preliminary submittal, FY
2010

FTA Small Starts (full submittal)
Local city approval of LPA

AC Transit Board of Directors adoption of
LPA

FTA approval to enter project development
Preliminary Engineering

Preparation of final EIS/EIR

Record of Decision

May 12, 1993 Berkeley/Oakland/San Leandro corridor
identified as the single best corridor for
further evaluation.

November 2000  Included funding for capital improvements
along a Berkeley/Oakland corridor.

August 2, 2001 In addition, early implementation of
“rapid bus” was adopted.

1999-2002

March 2004 The Regional Traffic Relief Plan included
$65 million for capital investment on the
East Bay BRT corridor, in addition to $3
million annually in operational subsidy
for current “Rapid Bus” and future BRT
service.

May 5, 2004

May 4, 2007

June 2007 Four public hearings conducted at
different venues.

July 3, 2007

July 2007 through

late 2008

July 2008

September 2008  Request to enter project development.

Late 2008 For evaluation in final EIS/EIR.

Late 2008 For evaluation in final EIS/EIR.

Late 2008

2009

2009 through

early 2010

Early 2010

AC Transit
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B 1.4 The Case for the East Bay BRT Project

1.4.1 Project Identification

The East Bay BRT project would provide improved transit service, connecting the cities of
Berkeley, Oakland, and San Leandro (see Figure 1.1). The project would operate in an
exclusive lane for roughly 85 percent of its 16.9-mile length, and includes 49 stations and a
proof-of-payment fare collection system. Other features of the project to enhance opera-
tions and ensure fast, reliable service include: level boarding, transit signal priority, signal
coordination, and real-time bus arrival information. High-frequency service would be
operated at five-minute headways during peak and midday periods. The project cost has
been estimated at $234.6 million in year of expenditure (YOE) dollars.

1.4.2 Setting

The 16.9-mile East Bay corridor extends from Downtown Berkeley and the University of
California at Berkeley at its northern end through Downtown Oakland, to San Leandro at
the southern end.

AC Transit currently operates local and Rapid Bus service in the project corridor,
projected to serve about 24,400 passengers daily in 2015 (see Section 1.2 for a description
of services). Eleven BART stations also are located within one mile of the East Bay BRT’s
alignment, providing access to four BART lines (Richmond-Fremont; Richmond-Daly
City; Fremont-Daly City; and Dublin/Pleasanton-Daly City).

The primary roadways used by the proposed East Bay BRT are Telegraph Avenue
between Downtown Berkeley and Downtown Oakland and International Boulevard/East
14t Street between Downtown Oakland and Bayfair BART. For the most part, these
roadways are typical major urban arterials with two through traffic lanes in each direction
and left-turn pockets at major intersections. An approximately 1.5-mile-long segment of
East 14th Street in San Leandro has a reduced number of lanes. There are several parallel
arterial roadways within the study area. These include Martin Luther King Junior Way,
Adeline Street, Shattuck Avenue, College Avenue, and Broadway between Berkeley and
Downtown Oakland; and Foothill Boulevard, Bancroft Avenue, San Leandro Street, and
San Leandro Boulevard between Downtown Oakland and Bayfair BART.

1.4.3 Current Conditions in the East Bay BRT Corridor

Although transit ridership is strong in this corridor, AC Transit’s ability to expand regular
bus service and improve speed and reliability is limited. Transit vehicles currently oper-
ate in congested mixed-flow conditions throughout much of the corridor. They are subject
to several sources of delay, including general congestion, parallel parking vehicles, right-
turning vehicles (often blocked by pedestrians), double parking, and wheelchair
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boardings. Existing Rapid Bus service travel time from end-to-end is 80 minutes,
averaging 13 mph. Nearly 50 percent of 1R trips operate more than 5 minutes late, and
almost 25 percent operate more than 10 minutes late.

As a target of investment, the corridor has characteristics that are highly conducive to
expand transit use and particularly well-suited to BRT. It is home to 260,000 residents and
contains some of the highest employment and residential densities in the East Bay. The
corridor also experiences congestion and delay that limit the ability to improve travel time
without BRT level investments.

The corridor contains many regional activity centers, reflected by the 180,200 jobs located
in the corridor. The corridor is centered on Downtown Oakland. With 71,000 jobs, it is
the largest employment center in the corridor. The northern end of the corridor is
anchored by the University of California at Berkeley (UC Berkeley), host to almost 35,000
students and over 15,000 employees. An additional 14,000 employees work in Downtown
Berkeley. South of Downtown Oakland, a third of the corridor passes through some of the
San Francisco Bay Area’s densest residential neighborhoods, averaging 13,440 persons per
square mile (21 persons per acre).! The southern end of the corridor is anchored by the
Bayfair Bay Area Rapid Transit (BART) station, a major transfer station for three BART
lines and seven local bus routes. The station also serves the Bayfair Center, a regional
shopping mall that currently is under expansion.

These activity centers generate high trip volumes that strain the capacity of the existing
roadway and transit networks. Telegraph Avenue, International Boulevard/East 14t
Street, and other parallel routes are heavily used roadways, with typical congested condi-
tions as those experienced in urban areas. Telegraph Avenue, International Boulevard,
East 14th Street, and other parallel arterials all currently operate with volumes
approaching capacity during the afternoon peak hour. Of the 88 intersections analyzed on
these roadways for the DEIS/R, 6 were found to operate with LOS E or F and 10 were
found to operate with LOS D.

The East Bay BRT corridor also is home to many people who are traditionally high transit
users. Some 46 percent of the people in the corridor have incomes that are below the
regional poverty level,?> and 20 percent do not own a car. The corridor also has a high per-
centage of minority populations: over 75 percent of corridor residents are minority. Other
transit dependent populations include seniors and youth, accounting for 9.5 percent and
22.3 percent of the population, respectively living within one-half mile of the proposed
BRT alignment.

' For comparison, the citywide population density of San Francisco is 16,000 persons per square mile.

2 Low-income populations are defined by the MTC as those falling under 200 percent of the Federal
poverty level (Source: MTC’s Transportation 2030 Equity Analysis Report, November 2004).
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1.4.4 Future Conditions

Existing population, employment, and traffic conditions in the corridor already are con-
ducive to transit use. Population and employment in the corridor are expected to grow
and traffic conditions worsen, resulting in an even greater demand for transit improve-
ments in the future.

e Population, Employment, and Travel Demand are Increasing- According to
socioeconomic forecasts from the Association of Bay Area Governments (ABAG), over
43,000 new residents will move into the East Bay BRT corridor by 2025, an increase of
approximately 16 percent from the 2000 population. This growth would increase the
overall population density from 13,900 to 16,300 persons per square mile. Population
growth will be highest in Downtown Oakland, where there is substantial new housing
that is under construction or planned. Considerable population growth is forecast in
the vicinity of the UC Berkeley campus and Downtown Berkeley, two areas with sub-
stantial student housing. Significant growth also is expected in the southern portion of
the BRT corridor through East Oakland and San Leandro. Employment within the
corridor is projected to increase by 23 percent over the same period. Central Oakland,
Berkeley, and San Leandro will experience particularly high net employment
increases, accounting for 86 percent of the additional jobs in 2025. Most of the jobs are
added in downtown Oakland (22,300 new jobs within one-half mile of BRT stations),
Berkeley (almost 5,700 new jobs within one-half mile of BRT stations), and San
Leandro (almost 4,500 new jobs within one-half mile of BRT stations).

¢ Growth in Automobile Traffic will Deteriorate Travel Conditions in the Corridor
for All Users - Travel projections suggest that without roadway or transit capacity
increases, corridor traffic will operate under increasingly congested conditions by
2025. Traffic volumes on Telegraph Avenue, International Boulevard, and East 14t
Street are expected to increase roughly 20 percent by 2025. As a result, roadway per-
formance will deteriorate and transit operating speed will drop. Of the 88 intersec-
tions analyzed in the DEIS, 18 are forecast to operate at LOS E or F and 20 at LOS D.

e High-Quality Transit Service is Needed to Support Transit-Oriented Development
in the Corridor - Building upon strong existing transit-supportive land use patterns,
the cities within the East Bay corridor are carrying out extensive development and
redevelopment efforts along Telegraph Avenue, International Boulevard/East 14th
Street, and in the downtown portions of the corridor. Land use and zoning policies
are in place that promote higher-density, transit-oriented development in the down-
town areas and along transit corridors. At the northern end of the corridor,
Downtown Berkeley and Telegraph Avenue in the vicinity of the UC Berkeley campus
are expected to add substantial amounts of university research space, commercial
development, and housing. The entire corridor in Oakland lies within Priority
Development Areas and a large part of the south corridor area is within Oakland’s
Enterprise and Empowerment Zone. A major focus of Oakland’s updated General Plan
policies is to invest in transit-oriented development at transit nodes and stations such
as the Fruitvale Transit Village, in the Fruitvale BART Station area. In San Leandro,
the General Plan envisions reshaping the East 14th Street corridor from a three-mile
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commercial strip to a series of transit-oriented “districts” focused around the down-
town, Bayfair Shopping Center, and other destinations. The San Leandro BART
Station area is adjacent to downtown and is under development as a transit village
with commercial and residential uses. Bayfair Center, adjacent to the Bayfair BART
station, at the southern terminus of the project also is under development as a transit
village.

1.4.5 Purpose

The East Bay BRT project has been developed to meet the following purposes:

Improve Transit Service and Better Accommodate High Existing Bus Ridership -
The project would improve speed and reliability of service to current riders, including
large numbers of minority, low-income, and transit-dependent residents, by offering
higher frequency service, reduced travel time, and greater schedule reliability. Daily
trips (524,400) are projected within the corridor in 2015, of which 53,700 are anticipated
on transit under Baseline conditions. Downtown Oakland is expected to attract
144,300 trips per day from places throughout the corridor, of which 29,900 would be
on transit. Daily trips (116,900) are forecast from locations throughout the corridor to
Downtown Berkeley and UC Berkeley, of which 12,000 would be on transit. The
proposed BRT project would improve both the travel time and reliability for these
trips by providing a transit alternative that avoids general congestion and removes
disruptions caused by parallel parking vehicles, right-turning vehicles, and pervasive
double parking.

Increase Transit Ridership by Providing a Viable and Competitive Transit
Alternative to the Private Automobile - The project would attract new riders and
reduce single occupant automobile use by providing a rail-like experience by
improving transit service and facilities along the corridor. The project would improve
the two factors most important in attracting motorists to transit service: competitive
transit travel times and a high degree of reliability.

Improve and Maintain Efficiency of Transit Service Delivery and Lower AC
Transit’s Operating Costs per Rider - The project would improve fleet speeds and
service efficiencies by reducing delays from operating in mixed-flow traffic and the
slow boarding and alighting of passengers.

Support Local and Regional Planning Goals to Organize Development along
Transit Corridors and Around Transit Stations - Providing BRT infrastructure of
dedicated transit lanes and highly visible transit stations offers a sense of permanence
that can help cities attract investment in transit-oriented development.
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1.4.6 Merits of the Proposed East Bay BRT Project

Identification of the No-Build as the Baseline Alternative for this project is in recognition
of the inability to further increase or enhance service beyond improvements already
implemented, short of a major capital investment. The implementation of the 1R Rapid
Bus service initiated in the corridor in 2007 has reduced transit travel times, ranging from
a 13 percent reduction in the peak period to an 11 percent reduction midday. However, to
meet demand by just adding more buses would not provide the benefits necessary to
attract new riders. Further, it would be both inefficient and costly because buses would
face the same operating constraints that delay them today. With 1 and 1R buses operating
every six to seven minutes in each direction, the ability of the roadway to support reliable
mixed-flow bus operations is strained. A recent capacity analysis found that frequencies
could only be increased marginally without significantly worsening reliability and
increasing bus bunching. Thus the Baseline Alternative will not adequately serve travel
demand in the East Bay corridor.

In contrast, the proposed East Bay BRT project would improve transit travel time and reli-
ability, and increase the capacity of the roadway to handle more buses and of the system
to handle more riders.

¢ Significant Ridership Increases Would Occur with the Proposed Improvements and
the Resulting Additional Capacity and Travel-Time Savings - Compared to the
baseline alternative, peak period end-to-end transit travel time would improve from
80 to 66 minutes and average speed would improve from 13 to 15 mph. Transit
boardings in the corridor will increase by 18,200 per day in 2015 (opening year), of
which 6,820 will be new riders to transit. To accommodate these riders, peak-period
transit headway would be reduced from 6-7 minutes to 5 minutes, resulting in an
increase in bus seat miles of 33 percent.

e The Proposed BRT Project Would Attract New Riders and Create Benefits to
Existing Riders - Daily user benefits for the East Bay BRT by 2015 are estimated at
6,790 hours, as a result of improved travel times through the implementation of this
project? Table 1.3 provides detail on user benefits by the origin and destination
districts of East Bay BRT riders.

e Operating Costs Per Rider Would Decrease with the East Bay BRT
Implementation - With the proposed BRT service, the operating cost per rider will
decrease to $1.91 (constant 2008 dollars), for a 32 percent decrease compared to the
baseline.

e VMT Reductions - Improved transit service along the project corridor will help to
provide a viable and competitive alternative to the automobile. Compared to the
baseline, vehicle miles traveled will decrease by 21,000 per day in 2025.

3 Per instructions from the FTA (via conference call, on August 14, 2008), the sum of transit and
auto user benefits is reported in this document.
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o The East Bay BRT Would Benefit Low-Income and Transit-Dependent Populations
that currently live within one-half of the BRT corridor (see Section 1.4.3).

o The East Bay BRT Would Help Support Transit-Oriented Development - The East
Bay BRT Project would construct infrastructure, including distinctive stations,
supporting transit-oriented residential and commercial development of the corridor by
providing a sense of permanence and nodes for new activity.

Table 1.3 shows the transit user benefits by district for all trip purposes. Table 1.4 summa-
rizes user benefits for trips generated and attracted within the East Bay BRT corridor.
Fifty-seven percent of the transit user benefits accrue to trips within the East Bay BRT cor-
ridor cities of Berkeley, Oakland, and San Leandro. An additional 16.0 percent accrue to
trips to San Francisco and 4.0 percent to the City of Alameda.

The largest share of benefits accrue to home-based work trips, estimated at 2,360 hours of
travel-time savings (i.e., 35 percent of total user benefit), and attracting about 2,450 new
riders. The largest beneficiary is Downtown Oakland, with 800 new transit trips per day
and 840 hours of travel-time savings in 2015. 510 of the new home-based work transit
trips and 600 hours of savings are for trips coming from locations spread throughout the
corridor. San Francisco County also enjoys significant home-based work trip benefits
because the BRT project improves transit service to BART stations. San Francisco County
is forecast to gain 120 new home-based work transit trips and 380 hours of travel-time
savings.

Home-based shopping/other trips account for over one-quarter (i.e., 1,800 hours) of the
travel-time saving resulting from the BRT implementation. Again, Downtown Oakland
(840 new transit trips, 910 hours) and San Francisco County (60 new transit trips, 310
hours) show the largest benefits.

The most important destination market for the East Bay BRT project is, not surprisingly,
Downtown Oakland. Combining all trip purposes, the project will result in 2,060 hours of
travel-time savings for this destination, and attract 1,980 new riders. Forty-one percent of
the time savings are from home-based work trips and 44 percent from home-based
shopping/other trips. Eighty percent of the benefits are for trips from other locations in
the corridor (1,670 hours and 1,600 new riders). A particularly important origin for trips
to Downtown Oakland is from the lower-income, low-vehicle ownership East Oakland
neighborhoods of San Antonio, Fruitvale, Central East Oakland, and Elmhurst. For these
trips, the BRT improves in-vehicle travel time by roughly 20 percent and total transit
travel time (including access, wait, and egress) by roughly 25 percent. As a result, transit
ridership in this market increases by 1,180 and 1,400 hours of travel time are saved.

Downtown Berkeley and UC Berkeley also are major beneficiaries (580 hours of travel
time savings and 820 new transit trips). Most of the benefit is from home-based college
trips, primarily attracted to UC Berkeley (310 hours of time savings). Trips from
Downtown Oakland and the East Oakland neighborhoods of San Antonio, Fruitvale,
Central East Oakland, and Elmhurst play a large role. For these trips, in-vehicle transit
travel time is improved by 20 percent and total transit travel time by 25 percent. Transit
ridership in this market increases by 190 per day and 550 hours of travel time are saved.
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Table 1.3 Total User Benefits
Transit and Highway (Hours, All Purposes)

Attraction

Production 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 Total
1 North Bay 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 San Francisco County 0 0 0 0 -1 0 -1 -1 0 0 0 0 -3 27 -1 20 43 13 0 7 17 4 0 -7 7 1 125
3 San Mateo County 0 0 0 0 0 2 0 2 0 0 0 0 -1 -1 0 0 0 0 0 0 0 0 -1 -1 0 0 1
4  Santa Clara County 0 0 0 0 -16 -1 -2 0 0 0 0 0 -1 0 0 -1 0 0 0 0 0 0 0 0 -21
5 Contra Costa County 0 -17 0 0 0 47 14 25 1 -6 -6 -1 -17 11 -24 4 6 10 5 13 15 14 1 -5 23 13 135
6  South Alameda County 0 -15 -41 158 -3 -33 -1 -13 -1 0 -1 -1 0 0 -2 1 8 6 0 8 21 -2 -2 -4 9 16 111
7 East Alameda County 0 -3 21 45 -16 61 16 -18 4 0 -1 0 -5 -2 0 -2 0 0 0 1 2 -1 0 3 7 117
8  City of Hayward 0 -6 4 27 -3 3 -2 1 -1 0 0 0 2 4 -1 0 39 3 0 4 8 -1 -4 16 26 119
9  Uninc Alameda County 0 -10 1 12 -3 -1 0 -8 0 0 -1 0 -1 -2 0 30 4 0 1 5 -2 -3 -41 16 0 -3
10 City of Albany 0 0 0 0 0 0 0 0 0 0 9 1 1 0 0 0 0 0 0 0 0 16
11 City of Emeryville 0 0 0 0 0 0 0 0 0 0 0 0 0 -9 0 0 2 0 0 0 0 0 0 0 0 -2
12 City of Piedmont 0 -1 0 0 0 0 0 0 0 0 0 0 -2 8 0 2 3 6 1 3 2 -1 0 0 1 0 23
13 City of Alameda 0 -4 3 8 0 8 3 7 3 0 0 0 -27 22 1 2 43 22 3 18 14 8 1 -3 14 9 161
14 Berkeley Downtown and South 0 222 15 17 20 8 4 9 3 5 16 0 13 -3 26 10 33 14 7 10 8 19 11 -1 11 10 492
15 Berkeley North and West 0 0 0 2 1 0 0 0 0 0 0 0 -1 14 0 3 3 2 2 4 2 2 0 -1 2 1 39
16 Oakland North 0 187 9 3 8 1 0 3 1 1 1 0 3 | -101 18 1 79 14 8 5 6 6 -4 8 3 273
17 Oakland Downtown 0 61 1 0 0 1 0 3 1 0 0 0 -1 91 6 14 76 31 22 24 18 20 3 4 30 8 417
18 Oakland San Antonio 0 394 56 15 34 14 0 19 6 3 18 10 95 136 29 19 431 6 11 22 13 25 30 9 23 21 | 1,446
19 Oakland Fruitvale 0 -1 2 3 7 5 1 6 2 1 9 3 6 92 15 10 354 12 0 13 10 7 15 12 11 11 608
20 Oakland Cent East 0 130 31 7 19 7 0 21 5 1 5 5 66 86 19 7 253 23 16 3 30 17 14 41 10 18 836
21 Oakland Elmhurst 0 143 40 6 30 9 2 40 29 2 10 5 100 146 25 18 363 22 21 39 25 14 21 50 62 33 | 1,258
22 Oakland Airport and Shore 0 8 0 0 0 0 4 0 0 0 14 11 0 1 40 9 3 2 1 2 -3 15 10 125
23 Oakland West 0 0 0 0 0 0 0 0 0 0 0 -1 1 0 3 7 0 1 4 3 2 0 -1 4 2 27
24 Oakland Hills 0 -122 -7 7 -4 6 -1 2 -1 -3 0 -29 21 -10 12 137 14 3 20 16 14 -7 -6 14 10 51
25 San Leandro Downtown and East 0 70 20 9 4 8 0 46 27 0 2 0 16 59 2 3 85 4 2 1 9 7 3 -6 36 10 426
26 San Leandro West 0 -4 -1 2 -1 -3 0 -7 1 0 -1 0 2 0 -1 1 15 3 1 2 1 2 -1 -7 3 0 9
Total 0 1,034 | 154 325 94 129 38 145 89 11 47 24 239 579 101 136 | 2,056 | 223 112 210 229 166 92 19 322 216 | 6,789
Corridor Cities I Berkeley, Oakland, San Leandro I Increase >= 35 Decrease <=35
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Table 1.4 User Benefits within the East Bay BRT Corridor
Transit and Highway (Hours, All Purposes)

Production 2a | 132 | 14 16 17 18 19 20 21 25 | Total

14 Berkeley Downtown and South 2221 13 -3 10 33| 14 7 10 8 11 325

16 Oakland North 187 3 -101 1 79 14 8 9 5 8 213
17 Oakland Downtown 61 -1 91 14 76, 31 22 24 18 30 366
18 Oakland San Antonio 394 95 | 136 19 | 431 6 11 22 | 13 23 | 1150
19 Oakland Fruitvale -1 6 92 10 | 354 12 0 13 10 11 507
20 Oakland Cent East 130, 66 @ 86 7 253 23| 16 3] 30| 10 624
21 Oakland Elmhurst 143| 100 146 = 18 | 363 22| 21 39 25| 62 939

25 San Leandro Downtown and East 70| 16 59 3 85 4 2 1 9 36 285
Total 1,206| 298 | 506 82 1,674 126 87 | 121 | 118 | 191 | 4,409

a Includes benefits from trips originating within the East Bay BRT corridor cities to San Francisco (District 2)
and the City of Alameda (District 13).

Increase >= 35 Decrease <=35

As mentioned earlier, trips destined to San Francisco receive significant benefits, because
the BRT project improves transit service to BART stations. When accounting for all trip
purposes, this market gains 330 transit riders per day and enjoys 1,030 hours of user bene-
fit. Thirty-seven percent of the user benefit is from home-based work trips and 30 percent
from home-based shopping/other trips.

The capital cost of the project is estimated at $199.0 million in 2008 dollars ($234.6 million
in YOE dollars). The added capital costs of the project are equivalent to $15.9 million per
year over the life of the project, and operating costs will add $3.9 million per year. The
projected time savings of 6,790 hours per day in 2015 translate into over 2.0 million hours
per year. Overall, the project cost per hour of time savings is projected to be $9.74 per
hour over the life of the project.

1.4.7 Uncertainties

Cost Uncertainties

Every effort has been made to anticipate and plan for variations in cost. Sources of risk
include cost-inflation assumptions, field conditions compared to basis for costing, and the
implementation and construction schedule.
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The cost estimate was developed in 2008 dollars; an average escalation factor of 3.5 per-
cent was applied to convert the project cost to year-of-expenditure dollars (YOE). The
escalation rate is based on the average 5-year Construction Cost Index (CCI) in the San
Francisco Bay Area. This is a higher rate than the 10- and 20-year CCI in the San Francisco
Bay Area of 3.0 and 2.5 percent, respectively.*

Another source of risk related to project cost is related to actual field conditions for several
cost items, including:

e The costs associated with guideway construction were estimated at $12.5 million (2008
dollars), before contingencies. This cost estimate is based upon rehabilitation of the
existing roadway pavement structural section. Should pavement conditions be worse
than we are assuming, more expensive construction techniques might be needed along
some parts of the transitway.

e Utility work and relocations were assumed at $4.7 million (2008 dollars), before con-
tingencies. As detail design progresses, we may discover additional utility work is
needed, thus increasing project costs.

e The cost estimates include $2.9 million (2008 dollars) to cover mitigation measures to
address parking and traffic impacts, before contingencies. The overall project cost
could increase if the scope or cost of mitigations be larger than anticipated.

The project cost estimates include both allocated and unallocated contingencies to mitigate
the impact of these and other cost items. At the current level of design, the cost estimates
include an allocated contingency of almost 54 percent, in addition to an unallocated con-
tingency of 4 percent.

Finally, the cost estimates were developed assuming a realistic schedule for project devel-
opment and implementation. However, project delays will result in increased escalation

of construction and professional service costs.

While there are several sources of cost uncertainty, this project has few design elements
that are associated with a high degree of risk:

e The project is 100 percent at-grade, with no tunnels, bridges, or other aerial structures;

e Construction is mostly within existing roadways through conversion of existing
mixed-flow traffic lanes to dedicated busways;

o There is little below grade excavation; and

e There are minor right-of-way requirements and little right-of-way risk, again because
the project is primarily constructed within existing roadways.

* CCI data was obtained from Engineering News Record in April 2008.
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In conclusion, while the cost estimates for this project contains a number of elements of
risk, the risk is accounted for by conservative contingencies assumptions built into the
preliminary cost estimates.

Ridership Uncertainties

The uncertainties surrounding the ridership forecast for the proposed East Bay BRT corri-
dor are related to projected growth in the corridor, and difficulties resulting from a dense
transit network in the travel demand model.

The primary risk is whether the projected growth occurs in the corridor between 2005 and
2015. Model assumptions on growth were based on the regionally adopted ABAG
Projections 2002 forecasts, which estimate average annual growth rates of 0.6 percent in
population and 0.8 percent in employment in the corridor between 2005 and 2015. The
assumed growth rate is relatively modest; therefore, the downside risk exposure is not too
great should this growth not occur.

A second risk factor is the existence of a fairly dense transit network in the vicinity of the
East Bay BRT corridor, with major parallel transit routes often within one-half mile of each
other. This causes difficulty for the travel model’s transit assignment procedures. To
account for this, we made downward adjustments to the model’s results for boardings on
the BRT system,’ resulting in a conservative estimate for BRT ridership. This risk factor,
however, does not apply to the model’s mode choice procedures; thus the most important
ridership measures (i.e., new transit trips and user benefits) are not significantly affected.

While there are uncertainties in the ridership estimates, we believe this project is subject to
relatively less ridership risk because it is an improvement to an existing bus route in an
older urbanized area with a significant existing transit system. In contrast to transit con-
struction projects in areas with relatively little existing transit and an uncertain market for
transit, there is an established market for transit in the BRT corridor.

To address the possible ridership and benefits uncertainties, we have made conservative
assumptions in our forecasting methodology, including;:

e In the application of the travel model, we took ridership credit for improvements in
in-vehicle and out-of-vehicle travel time. Though we believe the proposed BRT project
also would improve transit reliability, ease-of-use, and comfort and security, we did
not take ridership credit for any of these, by assuming the same modal constant (i.e.,
local bus) for both the Build and Baseline alternatives.

e The model also assumes that automobile operating costs increase between 2005 and
2015 on average at the same rate as general inflation, even though recent trends indi-
cate automobile operating costs are escalating at a higher rate than this.

> These adjustments were discussed with FTA and documented in the travel demand methodology
report that is included in Section 3.0 of this submittal.
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Community Uncertainties

As with many projects that are innovative and groundbreaking, a small group of project
opponents within the City of Berkeley is attempting to block the implementation of tran-
sitways within the city limits. While vocal, these opponents are small in number and do
not have the support of either city leaders or city staff. However, they recently placed an
initiative on the Berkeley November 2008 ballot that would require a popular vote before
implementation of any transitway, high-occupancy vehicle (HOV), or high-occupancy toll
(HOT) lane project that would require conversion of traffic lanes within Berkeley. City
staff is opposed to the measure and has indicated it may be illegal or face legal challenge
should it be approved.

To combat this small but vocal opposition, a pro-BRT coalition has developed within the
community to support the project and defeat the initiative. They have helped gain sup-
port for the project and opposition to the initiative through national groups such as the
Sierra Club’s local chapter and the League of Women Voters. Local and regional
advocacy groups also oppose the initiative.

No such organized opposition currently exists in the other two corridor cities of Oakland
and San Leandro.

Should the project suffer a political setback in Berkeley, AC Transit would revise cost cal-
culations and transit system benefits to reflect the reduction in length of dedicated lanes.
While cost and user benefits are calculated for BRT in the full corridor, contingency esti-
mates indicate that should Berkeley restrict BRT lanes within their city, the project’s cost-
effectiveness measure would still score between “high” and “medium high.”®

1.4.8 Summary

The East Bay BRT project will provide improved transit service in a heavily urbanized cor-
ridor that also is home to large concentrations of low-income and minority populations.
The proposed project would improve end-to-end transit travel times by 14 minutes
compared to the baseline, attract 6,820 daily new riders, and generate 6,790 hours of
travel-time savings. Based on current user benefit and project cost estimates, the East Bay
BRT is a highly cost-effective solution for this corridor. Uncertainties associated to cost,
ridership, and community support for the project are relatively manageable.

¢ Estimate developed by adjusting Summit results for the removal of dedicated bus lanes in
Berkeley.
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PROJECT DESCRIPTION TEMPLATE

PROJECT NAME:

East Bay Bus Rapid Transit

Participating Agencies

Lead Agency Name Alameda Contra-Costa Transit District (AC Transit)
Contact Person Jim Cunradi
Address 1600 Franklin Street, Oakland, CA 94612
Telephone Number 510-891-4841
Fax Number 510-891-4874
Email jeunradi@actransit.org
Metropolitan Planning Name Metropolitan Transportation Commission
Organization Contact Person Valerie Knepper
Address Joseph P. Bort MetroCenter, 101 Eighth Street
Oakland, CA 94607-4700
Telephone Number 510-817-5824
Fax Number 510-817-5848
Email vknepper@mtc.ca.gov
Transit Agency Name Alameda Contra-Costa Transit District (AC Transit)
Contact Person Jim Cunradi
Address 1600 Franklin Street, Oakland, CA 94612
Telephone Number 510-891-4841
Fax Number 510-891-4874
Email jcunradi@actransit.org
State Department of Name California Department of Transportation (Caltrans)
Transportation Contact Person Jean Finney
Address 111 Grand Ave, PO Box 23660, Oakland, CA 94623-0660
Telephone Number 510-286-6196
Fax Number 510-286-5559
Email jean finney@dot.ca.gov
Other Relevant Name City of Berkeley
Agencies Contact Person Matt Nichols
Address 1947 Center St, 3rd Fir, Berkeley, CA 94704
Telephone Number 510-981-7068
Fax Number 510-981-7060
Email mnichols@ci.berkeley.ca.us
Other Relevant Name City of Oakland
Agencies Contact Person Dan Lindheim
Address 250 Frank Ogawa Plaza, Oakland, CA 94612-2033
Telephone Number 510-238-6840
Fax Number 510-238-4731
Email dlindheim@oaklandnet.com
Other Relevant Name City of San Leandro
Agencies Contact Person Keith Cooke
Address 835 East 14th St, San Leandro, CA 94577
Telephone Number 510-577-3439
Fax Number 510-577-3294
Email kcooke@ci.san-leandro.ca.us
Other Relevant Name Alameda County
Agencies Contact Person Cindy Horvath
Address 224 West Winton Avenue, Suite 111, Hayward, CA 94544
Telephone Number 510-670-6511
Fax Number 510-785-8793
Email cindy.horvath @ acgov.org
Other Relevant Name Alameda County Congestion Management Agency
Agencies Contact Person Dennis Fay
Address 1333 Broadway, Suite 220, Oakland, CA, 94612
Telephone Number 510-836-2560
Fax Number 510-836-2185
Email dfay@accma.ca.gov
Other Relevant Name Alameda County Transportation Improvement Authority
Agencies (ACTIA)
Contact Person Art Dao
Address 1333 Broadway, Suite 300, Oakland, CA, 94612
Telephone Number 510-893-3347
Fax Number 510-893-6489
Email adao@actia2022.com




PROJECT DESCRIPTION TEMPLATE (Page 2)

Project Definition

Length (miles) 16.9
Mode/Technology BRT
Number of Stations 49

List each station separately, including
the number of park and ride spaces at
each and whether structured or surface
parking

See attachment for list of individual stations;

no park and ride

List each station with major transfer
facilities to other modes

See attachment for list of individual stations and transfers;

East Bay BRT provides connections to: BART,

other AC Transit bus routes, UC Berkeley Bear Transit, and

Emery Go Round (shuttle).

Number of vehicles/rolling stock

31 peak vehicles, no increase over Baseline

Type of Alignment by
Segment (Number of
Miles)

Above grade 0
Below grade 0
At grade 16.9
Exclusive 14.4
Mixed Traffic 2.5

Status of Existing Right
of Way

Ownership — who owns the right of
way?

Cities of Berkeley, Oakland and San Leandro, Caltrans, and
BART (public); and Bayfair Center (private)

Current Use: active freight or

passenger service?

No
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Project Planning Dates

Base Year

Base Year/Opening Year

2015

Capital Cost Estimate

2007 constant dollars

$ 199

Year of Expenditure

$ 235

Levels of Service

Headways

Weekday Peak
Weekday Off-peak

Weekday Evening

5 minutes

5:00 AM-6:00 AM, 6 minutes

9:00 AM-3:00 PM, 5 minutes

7 PM-Midnight: 10 minutes

Midnight-5:00 AM: 60 minutes

Downtown Berkeley to Downtown Oakland:
5:00-6:00 AM, 15 minutes

6:00 AM-7:00 PM, 12 minutes

7:00 PM-Midnight, 15 minutes
Midnight-5:00 AM, 60 minutes

Weekend

Dowtown Oakland to Bay Fair BART:
5:00-6:00 AM, 10 minutes

6:00 AM-7:00 PM, 8 minutes

7:00 PM-Midnight, 10 minutes
Midnight-5:00 AM, 60 minutes

Hours of Service

5:00 AM to 4:59 AM
5:00 AM to 4:59 AM

Weekday
Weekend

Opening Year Travel Forecast

42,560

Fare Policy Assumptions Used in Travel Forecasts [f

AC Transit - 1995 cash fare, $0.61 (1980 dollars)
BART - 1995 cash fare (variable, station to station)

ootnote 1]

Project Planning and
Development Schedule

Project Schedule

Insert anticipated or actual dates/durations

Planning Studies Initiated 1999

Planning Studies Completed 2002

LPA selected Aug-01

LPA included in the financially constrained long ra nge plan Feb-05
Included in Financially Constrained TIP n/al

Initiation of DEIS Jan-04

Completion of DEIS May-07

Initiation of FEIS Fall 2008

Completion of FEIS Spring 2010}

Public Referenda (where applicable) n/a

ing and ending) Fall 2008-Fall 2009

Preliminary Enqineering (duration — dates of beginn

Final Desian (duration)

Spring 2010-Spring 2012

EEGA- submit request to award (duration) Spring 2012
Construction (duration) 2012-2015 (2.5 yrs)

Testing (duration) 1.5 months

Revenue Operations 2015

Project Management
Project Manager Name Jim Cunradi
Address 1600 Franklin Street, Oakland, CA 94612
Phone 510-891-4841
Fax 510-891-4874
Email jcunradi@actransit.org
Agency CEO Name Rick Fernandez
Address 1600 Franklin Street, Oakland, CA 94612
Phone 510-891-4753
Fax|
Email rfernand@actransit.org
Key Agency Staff: Name Jim Cunradi
Overall New Starts Address 1600 Franklin Street, Oakland, CA 94612
Criteria Phone 510-891-4841
Fax 510-891-4874
Email jeunradi@actransit.org
Key Agency Staff: Name, Jim Cunradi
Ridership Forecasts Address 1600 Franklin Street, Oakland, CA 94612
Phone 510-891-4841
Fax 510-891-4874
Email jeunradi@actransit.org
Key Agency Staff: Name, Jim Cunradi
Cost Estimates Address 1600 Franklin Street, Oakland, CA 94612
Phone 510-891-4841
Fax| 510-891-4874
Email jeunradi@actransit.org

[1] Please summarize fare policy assumptions used for all regional transit services modeled in the forecast year. Attach this
summary to the Project Description Template.
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Project Management (continued)

Key Agency Staff: Name Jim Cunradi
Environmental Address 1600 Franklin Street, Oakland, CA 94612
Documentation Phone 510-891-4841
Fax 510-891-4874
Email jeunradi@actransit.org
Kev Aaency Staff: Name Jim Cunradi
Land Use Assessment Address 1600 Franklin Street, Oakland, CA 94612
Phone 510-891-4841
Fax 510-891-4874
Email jeunradi@actransit.org
Kev Aaency Staff: Name Jim Cunradi
Financial Assessment Address 1600 Franklin Street, Oakland, CA 94612
Phone 510-891-4841
Fax 510-891-4874
Email jeunradi@actransit.org
Kev Aaency Staff: Name Jim Cunradi
Project Maps Address 1600 Franklin Street, Oakland, CA 94612
Phone 510-891-4841
Fax 510-891-4874
Email jeunradi@actransit.org
Ccontractors
Current Prime Name Cambridge Systematics, Inc.
Contractor Address 555 12th Street, Suite 1600, Oakland, CA 94607
Phone 510-873-8700
Fax 510-873-8701
Email atang@camsys.com
Prime Contractor: Name Andrew Tang
Project Manager Address 555 12th Street, Suite 1600, Oakland, CA 94607
Phone 510-873-8700
Fax 510-873-8701
Email atang@camsys.com
Contractor Responsible Name Damian Stefanakis, Dowling Associates, Inc.
for Travel Forecasts Address 180 Grand Avenue, Suite 250, Oakland, CA 94612
Phone 510-839-1742
Fax 510-839-0871
Email damian@dowlinginc.com
Contractor Responsible Name Conrad Franchi, Parsons Transportation Group
for Capital Cost Address | 50 Fremont Street, Suite 1500, San Francisco, CA 94105
Estimates Phone 415-490-2400
Fax 415-546-1602
Email conrad.franchi@parsons.com




AC Transit East Bay BRT
List of Stations - 24 March 2008
Below for 24 March 2008 definition of BRT project

Distance from
Previous BRT
Station Location BRT Station Station (miles) Transfer to
Shattuck at Center 1 BART, UC Berkeley Bear Transit, other AC routes
Shattuck at Bancroft 1 0.22
Bancroft/Durant at Telegraph 1 0.47 UC Berkeley Bear Transit, other AC routes
Telegraph at Haste 1 0.16
Telegraph at Derby 1 0.32
Telegraph at Webster 1 0.43 Other AC routes
Telegraph at Alcatraz 1 0.40
Telegraph at 57th 1 0.44
Telegraph at 49th 1 0.49 Other AC routes
Telegraph at 39th 1 0.51 BART, Emery Go Round, other AC routes
Telegraph at 34th 1 0.42
Telegraph at 30th 1 0.21
Telegraph at 24th 1 0.39
20th at Broadway 1 0.35 BART, other AC routes
Broadway at 14th 1 0.41 Other AC routes
11/12th at Broadway 1 0.15 BART, other AC routes
11/12th at Harrison 1 0.19
11/12th at Madison 1 0.22 BART, other AC routes
International at 2nd 1 0.42 Other AC routes
International at 5th 1 0.20 Other AC routes
International at 10th 1 0.33
International at 15th 1 0.37 Other AC routes
International at 20th 1 0.35
International at Munson 1 0.22 Other AC routes
International at 28th 1 0.46
International at 31st 1 0.22 Other AC routes
International at 35th 1 0.27 BART, other AC routes
International at High 1 0.48 Other AC routes
International at 54th 1 0.58
International at Seminary 1 0.43 Other AC routes
International at Havenscourt 1 0.38
International at 72nd 1 0.30 Other AC routes
International at 78th 1 0.28
International at 82nd 1 0.30 Other AC routes
International at 90th 1 0.44 Other AC routes
International at 98th 1 0.44 Other AC routes
International at 104th 1 0.36 Other AC routes
E 14th at Durant 1 0.32
E 14th at Georgia 1 0.29
E 14th at Begier/Lorraine 1 0.25
E 14th at Estudillo 1 0.34 Other AC routes
E 14th at Dolores/Parrott 1 0.23
E 14th at Estabrook 1 0.36
E 14th at 136th 1 0.42
E 14th at 143rd 1 0.34
E 14th at 148th 1 0.32
E 14th at 150th 1 0.31 Other AC routes
Bayfair Center 1 0.47 Other AC routes
Bay Fair BART 1 0.27 BART, other AC routes
TOTAL 49
Number of Stations by Area
Number of
Proposed BRT
Stations

Downtown Berkeley (Univ Ave to Oxford) 2
Berkeley Southside (Oxford to Dwight) 2
North Telegraph - Berkeley (Dwight to border) 2
North Telegraph - Oakland (border to SR24) 2
Temescal (SR24 to Shattuck) 1
Telegraph/MacArthur (Shattuck to 1-580) 1
South Telegraph - Oakland (I-580 to 20th) 3
Downtown Oakland (20th to 11/12th) 2
Chinatown/Jack London (11/12th to 1st) 3
International - Eastlake (1st to 14th) 3
International - San Antonio (14th to 30th) 4
Fruitvale (30th to 42nd) 2
International - Central East Oakland (42nd to 72 5
International - Elmhurst (73rd to border) 5
San Leandro North (border to Davis) 3
Downtown San Leandro (Davis to Blossom) 3
San Leandro South (Blossom to Bay Fair Mall £ 4
Bay Fair 2
Berkeley 6
Oakland 31
San Leandro 12

07_List of Stations.xIs Sheet 1 Page 1 of 1
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AC Transit East Bay Bus Rapid Transit Project
Request to Initiate Project Development, September 2008

2.0 Certification of Technical
Methods and Planning
Assumptions

The Certification of Technical Methods and Planning Assumptions Template provides
certification by the AC Transit General Manager that, with one exception, the technical
approaches and assumptions used for purposes of this submittal were in accordance with
established Small Starts principles, as well as other FTA guidance and best professional
practices. Dates also are provided in this template for the collection of data which support
the travel forecasts.

The exception involves vehicle-loading standards (item number 6 of the Certification tem-
plate), as explained below.

e Use of consistent vehicle-loading standards for both the Baseline and Build
alternatives - We have assumed somewhat different vehicle-loading standards for the
Baseline and Build alternatives; however, we believe our assumptions are reasonable
and conservative. For the Baseline alternative, we have assumed a continuation of
today’s (2008) service levels, which results in a peak-period maximum load meeting
AC Transit’s loading standard. For the Build alternative, we have included just
enough service to meet AC Transit’s standard, but no more. This results in a some-
what higher peak-period maximum load for the Build alternative compared to the
Baseline.
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Certification of Technical Methods and Planning Assumptions

As Chief Executive Officer of AC Transit, I understand that FTA’s Reporting Instructions for Section
5309 New Starts Criteria, dated July 2008, establish common conventions for the development of
information on proposed New Starts projects that are crucial to the fair and evenhanded evaluation of
projects. These conventions include:

1. The horizon year used for the travel forecasts is opening year of the project (2015), in accordance

with Small Starts requirements.
2. The ridership forecasts are based on a single set of projections and policies consistent with the

regional transportation plan and are held constant for the preparation of travel forecasts for the
New Starts Baseline and New Starts Build alternatives, including:
land use, demographics, socio-economic characteristics, and travel patterns;
the highway network, except as modified for changes inherent to the Build alternative (such as
the conversion of traffic lanes to transit-only rights-of-way);
transit service policies regarding geographic coverage, span of service, and headways,
modified where necessary to integrate transit guideways into the bus system;
pricing policies (fares, highway tolls, and parking costs); and
transit capacity provided given projected transit volumes, productivity standards, and loading
standards.
The travel models used to prepare the forecasts have been developed and tested with the best
available data on current conditions in the urban area, including:
» Highway speed data collected in the year 2003;
Transit travel-time data collected in 2003;
Home-interview/travel-diary data collected in 1991; and
» Transit on-board survey data collected in 1992 (BART) and 1993 (AC Transit).
Except for the impacts of physical changes introduced by the alternatives themselves, the
performance of the highway and transit systems is held constant between the New Starts Baseline
and New Starts Build alternatives, including:
o highway congestion levels;
e transit operating speeds in mixed traffic; and
e maximum access and egress distances to/from transit services, as well as representations of
walking, waiting, and transfer times.
Transit-mode-specific constants describing the unmeasurable attributes of individual modes are
either the same across all transit line-haul modes or are derived from ridership experience on
existing transit modes in the metropolitan area, and have magnitudes that are within acceptable
ranges as reviewed and approved by FTA.
Service levels in both the New Starts Baseline and New Starts Build alternatives have been
adjusted to meet projected ridership levels using consistent vehicle-loading standards.
The forecasts of ridership and transportation benefits have been subjected to quality-assurance
reviews designed to identify and correct large errors that would threaten the usefulness of the
information in project evaluation.
The forecast of ridership using park/ride access to an individual transit stop/station does not
exceed the capacity of the associated park/ride lot as reported in the current planning and/or
environmental documents for the alternatives.
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3.0 Travel Demand Forecasts and
Summit Results

This section provides a brief overview of the modeling development and coordination
process with FTA for the model used to generate ridership forecasts and user benefits for
the East Bay BRT project. Summit reports and maps, as well as the travel forecasts tem-
plate, also are provided.

B 3.1 Modeling Methodology

The travel demand model used to support the AC Transit East Bay BRT Project Small
Starts application is a modified version of the Alameda County Congestion Management
Agency (ACCMA) Countywide Travel Demand Model that was used for the project’s
Draft Environmental Impact Statement (DEIS). This model was selected over the new
Alameda Countywide Model, released in 2006, because:

e The DEIS model has been used extensively in the BRT study area and has been
calibrated and validated to recent roadway and transit counts in the BRT study area;

e The DEIS model was used to test numerous BRT alternatives for multiple horizon
years, and it is expected that results for testing of any new preferred project options
would come out in a similar range to the published DEIS/R; and

e The DEIS model was used in the development of the existing Regional Transportation
Plan (RTP), adopted in February 2005.

A full description of the travel demand model and documentation on methodology is
provided in the submittal CD, 03_TravelDemand and Summit\ 01_Methodology.

AC Transit coordination with FTA regarding modeling for the East Bay BRT project dates
back to 2003 with initial planning for the preparation of ridership forecasts for the
DEIS/R. As AC Transit initiated the Small Starts process in the fall of 2007 to prepare a
request to enter project development, coordination with FTA on modeling has continued,
starting with a conference call with FTA on December 11, 2007, where model options and
the baseline alternative were discussed. FTA and AC Transit have continued to meet via
conference calls to discuss modeling issues such as model selection, calibration and vali-
dation, and results. Table 3.1 summarizes dates and purpose for each modeling coordina-
tion meeting that has been conducted to date. = Memoranda and supporting
documentation prepared by AC Transit for each meeting has been included on a CD as
part of this submittal (03_TravelDemand and Summit\ 02_Supporting Docs).
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Table 3.1 Modeling Coordination Meetings/Communication with FTA
for East Bay BRT Project
Date Communication Media Topic of Discussion
November 14, 2007 Conference call Kickoff meeting to officially
initiate coordination process for
East Bay BRT request to enter
project development; brief dis-
cussion of modeling options
December 11, 2007 Face-to-face meeting (in FTA Modeling options (old versus
Region Office) and conference  new Alameda model) and
call baseline alternative

December 17, 2007 E-mail from AC Transit Memorandum describing base-
(Jim Cunradi) line alternative

January 8, 2008 Conference call Adjustment of mode choice
model coefficients in line with
FTA recommended ranges and
model validation plan

January 17, 2008 E-mail from FTA Baseline approval contingent

(Dwayne Weeks) on performance compared to
build alternative

May 2, 2008 Conference call Model validation

May 5, 2008 E-mail from AC Transit con- Use of updated passenger

sultant team (Andrew Tang) counts on model validation
process

June 27, 2008 E-mails from AC Transit Question to FTA regarding

consultant team (Damian preliminary Summit results,
Stefanakis and Andrew Tang)  and FTA response on issues
and FTA (Nazrul Islam and Jim

Ryan)

July 2, 2008 Conference call Ridership results and prelimi-
nary Summit results (for
nonhome-based trips only)

July 5, 2008 E-mail from AC Transit con- Documentation on methodol-

sultant team (Andrew Tang) ogy for ridership adjustments
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Table 3.1 Modeling Coordination Meetings/Communication with FTA

for East Bay BRT Project (continued)

Date

Communication Media

Topic of Discussion

July 8, 2008

July 8, 2008

August 12, 2008

August 14, 2008

August 15, 2008

E-mails from AC Transit con-
sultant team (Andrew Tang)

E-mails from FTA (Jim Ryan)

E-mail from AC Transit con-
sultant team (Andrew Tang)

Conference call

E-mail from AC Transit con-
sultant team (Andrew Tang)

Technical memorandum on:

e CW to NT reclassification
issue; and

e HB School and HB
University methodology to
estimate user benefits

Follow-up on procedures to

address:

e CW to NT reclassification
issue; and

e HB School and HB
University methodology to
estimate user benefits

Technical memorandum and
user benefit results of 120
highway assignment iterations
for home-based work trips

Discussion of May and July
2008 Small Starts submittals.
Ridership and Summit discus-
sion focused on auto disbene-
fits resulting from the East Bay
BRT implementation

Follow up e-mail to confirm
reporting of the sum of auto
and transit user benefits

B 3.2 Summit Reports and Maps

Summit reports and maps are provided electronically on CD as part of this submittal;
hardcopies of the Summit maps also are provided at the end of this section.

e Maps: 03_TravelDemand and Summit\ 04_Maps; and

e Summit Reports: 03_TravelDemand and Summit\ 05_Summit.

AC Transit
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B 3.3 Travel Forecast Template

Ridership results for the East Bay BRT project are presented in the travel forecast template
provided at the end of this section. An electronic version of the travel forecast template
also has been provided in the submittal CD (03_TravelDemand and Summit\ 03_Template).

The information provided in the Travel Forecast template conforms with the instructions
provided in it, with a few exceptions that have been discussed with FTA. These excep-
tions are:

e Line 4, Table 70: Table 41+42+44+45 is being reported rather than Table 70. The rea-
son is two-fold. First, due to a travel model path building issue and the subsequent
reclassifying of certain i-j interchanges by Summit from CW to NT,! only the user
benefits for CW-CW, CW-MD, MD-CW, and MD-MD markets is being reported. The
reported user benefit is reduced significantly because it excludes inaccurate user bene-
fits calculated for NT-CW and CW-NT markets. Second, because the East Bay BRT
produces auto user disbenefits, the sum of auto and transit benefits rather than just
transit benefits is being reported.?

e Line 5, (Tables44 + 47 + 48)/60: due to the same issue described above, line 5 is
calculated as (Table 44)/60, eliminating NT-CW and NT-MD markets from the calcu-
lation. These two markets are not included in the user benefits reported in line 4.

¢ Home-based school and home-based university trip purposes: the data reported in
lines 1 through 4 do not come from Summit.> Summit could not be used for home-
based school and university trips because the travel model does not use a logit mode
choice model for these purposes. Data for lines 1 through 3 were taken directly from
the travel model. Data for line 4 were calculated by applying the change in in-vehicle
and out-of-vehicle travel time between the Build and Baseline alternatives to the
Baseline home-based school and university transit trip tables, with a weight applied to
out-of-vehicle time.

! This issue was discussed with FTA; documentation on and procedures to address the issue are
documented in a memorandum dated July 8, 2008. The document has been provided in
electronic format in the submittal CD, 03_TravelDemand and Summit\02_Supporting Docs\08_08-
07-08 CW to NT Reclassification Issue.doc.

2 This issue was discussed with FTA (August 14, 2008), and confirmed via e-mail (August 15, 2008).

% This issue was discussed with FTA; documentation on and procedures to address the issue are
documented in a memorandum dated July 7, 2008. The document has been provided in
electronic format in the submittal CD, 03_TravelDemand and Summit\02_Supporting Docs\09_08-
07-07 HB School and HB University Trips.doc.
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e Lines 7, 23, and 25: the travel model does not provide results for transit dependents.
It was agreed that this data will not be provided, since benefits accruing to transit
dependents is not a criteria for Small Starts projects.*

e Line 22 and 24, daily project trips and project passenger miles: the data reported in
this line does not come directly from the model outputs, but reflects the postmodeling
adjustments to project boardings.” These adjustments result in a lower reported value
for daily project trips and project passenger miles.

B 3.4 Annualization Factor

Based on AC Transit systemwide statistics reported to the National Transit Database
(NTD), the annualization factor used in the calculation of annual measures for this New
Starts submittal is 300. The annualization factor is computed as the ratio of annual
unlinked trips to average weekday passenger loads over the 1997-2005 period.
Supporting data on this calculation is presented in Table 3.2.

* E-mail from FTA (Stephanie McVey, July 2, 2008).

> The boarding adjustment issue has been discussed with FTA, and supporting documentation on
methodology was submitted to FTA via e-mail on July 5, 2008.
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Table 3.2 Derivation of Annualization Factor

1997-2005
1997 1998 1999 2000 2001 2002 2003 2004 2005 Average
Annual Unlinked Trips 63,054,878 | 63,465,316 | 65,897,176 | 67,632,612 | 70,808,702 | 69,746,488 | 62,963,073 | 65,373,782 | 65,289,189
Weekday Average
Passenger Trips 215,459 208,970 221,849 225,465 237,171 229,546 209,412 217,832 212,802
Ratio 292.7 303.7 297.0 300.0 298.6 303.8 300.7 300.1 306.8 300

Source: FTA National Transit Database.

3-6 AC Transit



AC Transit East Bay Bus Rapid Transit
Travel Demand Model Report

draft
report

prepared for
Alameda-Contra Costa Transit Agency District
prepared by

Cambridge Systematics, Inc.
with

Dowling Associates, Inc.

July 2008 www.camsys.com







draft report

AC Transit East Bay Bus Rapid
Transit

Travel Demand Model Report

prepared for
Alameda-Contra Costa Transit Agency District

prepared by

Cambridge Systematics, Inc.
555 12th Street, Suite 1600
Oakland, California 94607

with

Dowling Associates, Inc.

date
July 2008







AC Transit East Bay Bus Rapid Transit

Table of Contents

1.0 INrOdUCHION ..ttt ssssesesesssassssnssssassnenaes 1-1
2.0 Overview of the AC Transit Model.........cvvnevncnncsnnenencsnncsnsesneennene 2-1
3.0 The Alameda Model.......nirncsnisuninrninnnisseissesessesisscssssessssessssessssessssessen 3-1
4.0 Model Refinements for DEIS/R ........ccceeveereereereesseecseecseecsseesaessassssssssesssenssns 4-1
41 Land Use Data.......ccoeeerenienieieiiiiieiesiesiesieeetetetei sttt 4-1

42 Adjustments to Alameda Model Transportation Network .................. 4-1

4.3 Refinements to Alameda Model........c..ccoeoiniiniininnininincnceeees 4-2

4.4 DEIS/R Model Validation..........ccccecvevieienienieieieceeieeeeeveseeee e 4-3

5.0 Model Modifications for FTA Small Starts .........ccccevcenrcrnccnncsnncsnecnnene 5-1
51 Adjustments to Mode Choice Model Coefficients ............ccccecurvnneene. 5-1

5.2 Other Model Adjustments............c.cccoevvueiinnncinnieinecceeeceee 5-1

5.3 Small Starts Model Validation ..........ccccceevevevienienininenincncnciceecncenes 5-2

6.0 Modeling Year 2015 Baseline and Build Alternatives ........ccocecevveucrueucenncne 6-1
6.1 Baseline Alternative..........ccccoevieieiririninieneieetereeeseee e 6-1

6.2 Build AIternative........cccocoeeueiiiiiniiniinccccc e 6-3

7.0 Post-Model Transit Boarding Adjustments.........ccceeerevuirercrenrirescrecnceenenes 7-1
7.1 Small Starts Boarding Adjustments .............ccccccceevviiiiiiniinniiine 7-1

7.2 DEIS/R Boarding Adjustments ..........coccceevurueueinnieecenneeieeeeneenee 7-2

7.3 Effect of Adjustments..........cccccccoviviiiiiiniiiiiniiiiiie 7-5
Cambridge Systematics, Inc. i

6786.307






AC Transit East Bay Bus Rapid Transit

List of Tables

Table 4.1 Intersection Volumes - Observed Versus Refined Alameda

Model Results PM Peak HOUT ... 4-4
Table 4.2 Transit Boardings - Observed Versus Refined Alameda Model

Results, WeeKday ... 4-6
Table 4.3 Transit Travel Time - Observed Versus Refined Alameda Model

RESUIES, IMIITIULES .ottt e e et e e e e e eeeseaeeeeeesenan 4-6
Table 5.1 Mode Choice Model Coefficients and FTA Guidance ......................... 5-2
Table 5.2 Average Weekday Transit Boardings..........c.ccccccoviiiiiiiiiiiniinnnnns 5-3
Table 5.3 Average Weekday Transit Boardings............ccccccovieiciniciinnniinnnns 5-3
Table 5.4 East Bay Bus Rapid Transit Route Segments...........ccccoeciviniiininnnnes 5-5
Table 5.5 Average Weekday Transit Boardings Route 40/40L............cccccoueueueunne. 5-5
Table 5.6 Average Weekday Transit Boardings Route 43 .........ccccoeeueevrerecnnns 5-5
Table 5.7 Average Weekday Transit Boardings Route 82/82L............cccceueuvunns 5-5
Table 5.8 Transit Travel Time, Minutes Downtown Berkeley BART to Bay

Fair BART ..ottt 5-6
Table 6.1 Baseline and BRT Operating Frequencies............c.cccccccevviiinnininnnnns 6-2
Table 6.2 Bus Travel Times (in Minutes) Downtown Berkeley to Bay Fair

BART ..ot 6-2
Table 7.1 Year 2015 Average Weekday Transit Boardings Effect of

AJUSEIENES ... 7-6

Cambridge Systematics, Inc. iii






AC Transit East Bay Bus Rapid Transit

List of Figures

Figure 1.1 East Bay Bus Rapid Transit Alignment..............ccccoeiiiiniiinnninnnnns 1-2
Figure 5.1 East Bay Bus Rapid Transit Route Segments..............cccceceiviniiininnes 5-4
Figure 7.1 Screenlines Used for Transit Boardings Adjustment ........................... 7-4

Cambridge Systematics, Inc.






AC Transit East Bay Bus Rapid Transit

1.0 Introduction

This report presents information on the travel demand model used to develop
transit patronage and user benefit forecasts for Alameda-Contra Costa Transit
District’s (AC Transit) proposed East Bay Bus Rapid Transit (BRT) Project. AC
Transit is currently preparing an application for Federal Transit Administration
(FTA) Small Starts funding. This report was developed to support the
preparation of that document.

The East Bay BRT Project envisions providing frequent, high-level, high-speed
bus service along an approximately 17-mile-long alignment from Downtown
Berkeley and the University of California at the northern end, through
Downtown Oakland, to Downtown San Leandro and the Bay Fair Bay Area
Rapid Transit (BART) station at the southern end. The service would operate
largely on Telegraph Avenue in Berkeley and northern Oakland, on International
Boulevard in eastern Oakland, and on East 14th Street in San Leandro (see
Figure 1.1).

The East Bay BRT Project includes several features to enhance transit service:
e Dedicated bus lanes for 85 percent of its 17-mile alignment;

e Transit priority signal (TSP) treatments and coordination throughout the
alignment;

e Frequent BRT service averaging five minutes between BRT buses during
peak and midday travel periods;

e Wider station spacing for BRT service (approximately one-quarter to one-half
mile between stations);

e Light-rail-like stations, including shelters, boarding platforms, benches,
security features, fare machines, real-time bus arrival information, and other
amenities;

e DPrepaid ticketing and proof-of-payment fare verification; and

¢ Low-floor, multidoor, level-boarding, and low-emission BRT buses.

Cambridge Systematics, Inc. 1-1
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Figure 1.1 East Bay Bus Rapid Transit Alignment
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2.0 Overview of the AC Transit
Model

The travel model used to develop transit patronage and user benefit forecasts is a
modified version of the Alameda Countywide Travel Demand Model (Alameda
Model). This model is maintained by the Alameda County Congestion
Management Agency (ACCMA). There are currently two versions of the
Alameda Model available:

1. The version used to support the AC Transit East Bay BRT Draft Environmental
Impact Statement/Report (DEIS/R model); and

2. A newer version released in 2006 (2006 model).

We chose to modify the DEIS/R model rather than use the 2006 model. While
the 2006 model is consistent with the new regional Metropolitan Transportation
Commission (MTC) BAYCAST model and has been calibrated to recent regional
model survey data, AC Transit feels it may not be ready for use in the BRT study
area. The 2006 model has not been extensively used in the study area and would
require extensive effort to validate to study area roadway counts and transit
ridership. In addition, though the 2006 model uses new land use data, this land
use data has not had detailed allocation corrections made in the BRT study area.
Furthermore, the differences between the land use data in the 2006 model and
the DEIS/R model are likely not large enough to cause significant changes in
transit ridership forecasts. For further discussion of the DEIS/R and 2006
models, see the November 14, 2007 AC Transit East Bay BRT, Alternative
Approaches for Travel Demand Modeling memorandum to FTA.

Section 3.0 of this report provides information on the DEIS/R version of the
Alameda Model. Section 4.0 describes refinements made to the Alameda Model
to develop transit patronage forecasts in support of the AC Transit East Bay BRT
DEIS/R. The DEIS/R was released May 2007. Section 5.0 describes further
modifications made to the Alameda Model to make it consistent with FTA
guidance regarding the usage of travel models to support Small Starts
applications. The modeling of the year 2015 Baseline and Build Alternatives is
discussed in Section 6.0. Finally, Section 7.0 describes adjustments made outside
of the travel model to the transit boarding results. These adjustments lower the
estimates for BRT boardings, and have no impact on the estimates for unlinked
transit trips and transit mode share.

Cambridge Systematics, Inc. 2-1
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3.0 The Alameda Model

The May 2003 version of the Alameda Model was used as the starting point for
developing forecasts of transit trips, transit boardings, and user benefits for year
2015 Baseline and Build Alternatives. The Alameda Model is a full four-step
travel demand model able to forecast the extent to which travelers shift between
travel modes (i.e., mode choice), and which transit routes and roadways travelers
choose to use (i.e., trip assignment). The model uses land use data and a
simplified representation of the highway and transit systems in Alameda County
to derive estimates of transit volumes and roadway traffic volumes for the peak
periods, midday period, and entire day.

The Alameda Model focuses on Alameda County, using 728 Traffic Analysis
Zones (TAZs) to represent the County. To analyze travel to other areas, the
Alameda Model includes a coarser representation of the other eight counties in
the San Francisco Bay Area and other areas. Approximately 300 TAZs are used
to represent these places.

The Alameda Model categorizes travel into six trip purposes: 1) home-based
work, 2) home-based school, 3) home-based university, 4) home-based shop/
other, 5) home-based social/recreational, and 6) nonhome-based.

For home-based work trips, the Alameda Model uses a nested logit mode choice
model structure. The highest nest includes drive alone, two-person high-
occupancy vehicle (HOV), 3+ person HOV, and transit. The transit nest includes
five transit modes: 1) walk to local bus, 2) walk to express bus, 3) walk to BART,
4) park-and-ride, and 5) kiss-and-ride. The express bus mode is used primarily
to represent AC Transit’s Transbay commute bus service over the San Francisco
Bay Bridge to and from Downtown San Francisco. The park-and-ride and kiss-
and-ride modes are primarily used in conjunction with BART, though there are
some opportunities to connect with AC Transit and BART express buses.

For trips other than home-based work, the Alameda Model uses a simple logit
mode choice model structure consisting of two modes: 1) auto, and 2) transit.

Further information on the model is provided in Alameda Countywide Model
Update, Model Development and Validation Final Report, June 1997. A copy of this
report can be found in the submittal CD, 03_TravelDemand and Summit\
01_Methodology. This report includes information on the Alameda Model’s
structure, land use and socioeconomic inputs, transit and highway networks, trip
generation, trip distribution, mode choice, assignment, and validation.
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4.0 Model Refinements for
DEIS/R

To support the development of transit patronage forecasts for the AC Transit
DEIS/R, several refinements were made to the Alameda Model. These are
described below.

4.1 LAND USE DATA

Land use data provide existing and projected future population and employment
information by TAZ and are a key input to the Alameda Model. The Alameda
Model uses the Association of Bay Area Governments’ (ABAG) Projections 2002
land use data. Several adjustments were made to the land use data to better
reflect existing conditions and projected future growth in the East Bay BRT
corridor.  These adjustments were generally shifts of population and
employment between adjacent TAZs. All adjustments to land use data were
made with the approval of the city in question, and are consistent with the
citywide and countywide totals for population and employment. For a detailed
discussion of the land use data adjustments, see AC Transit East Bay BRT Project
Land Use Report, September 2005.

4.2 ADJUSTMENTS TO ALAMEDA MODEL
TRANSPORTATION NETWORK

Several adjustments were made to the transportation network in the Alameda
Model to add detail and better reflect existing roadway conditions:

e Adjust TAZ centroid connectors in Downtown Berkeley, Berkeley’s
Southside, and Oakland’s Temescal neighborhood to better reflect the
locations of trip-generating activity and access paths to the transportation
network.

e Fix errors in the roadway network in the Temescal area.

e Add Bowditch Street in Berkeley’s Southside. The proposed BRT system
may cause many auto trips to divert from Telegraph Avenue to Bowditch
Street. To incorporate this effect, Bowditch Street was added to the Alameda
Model’s roadway network.

Cambridge Systematics, Inc. 4-1
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4.3 REFINEMENTS TO ALAMEDA MODEL

Several refinements were made to the Alameda Model to improve its ability to
evaluate the proposed BRT system’s impacts on transit ridership. These include
the following;:

Split several TAZs in the BRT corridor, increasing the number of TAZs used
to represent Alameda County from 728 to 808. This allowed the model to
develop more accurate forecasts of the traffic and transit ridership impacts of
the proposed BRT system, as well as understand these impacts at a more
detailed level.

Add nonwork, nonschool trips made by people living in group quarters in
the BRT corridor. The Alameda Model does not include nonwork, nonschool
trips by people living in group quarters. A large number of students at the
University of California at Berkeley (UC Berkeley) live in group quarters (i.e.,
dormitories) in the BRT corridor. Because they are frequent transit users,
accounting for their nonwork, nonschool trips is necessary to develop an
accurate forecast of the transit ridership impacts of the proposed BRT system.

Add Berkeley City College. The Alameda Model does not include school
trips to Berkeley City College. Because Berkeley City College is a major
generator of travel in Downtown Berkeley and because students are frequent
transit users, accounting for Berkeley City College school trips is necessary to
develop an accurate forecast of the transit ridership impacts of the proposed
BRT system.

Allocate auto trips to UC Berkeley to TAZs in proportion to parking capacity.
The Alameda Model assumes all auto trips to UC Berkeley go to TAZ 22, the
central campus. In reality, UC Berkeley auto trips go to several parking
facilities, several of which are not in TAZ 22. Because the proposed BRT
system may significantly impact transit ridership and auto travel patterns in
the vicinity of UC Berkeley, it is important to have an accurate representation
of auto trips to UC Berkeley. Thus, trips to UC Berkeley were allocated to
those TAZs with UC Berkeley parking facilities in proportion to the number
of parking spaces in those facilities.

Add off-peak auto assignment. The Alameda Model only produces peak-
period VMT, because it performs auto assignment for peak periods only. In
order to evaluate the impact of the proposed BRT system on daily VMT and
on daily emissions, an off-peak auto assignment module was added to the
model.

Further modifications were made to the Alameda Model for the Small Starts
analysis. These are described in Section 5.0.

Cambridge Systematics, Inc.



AC Transit East Bay Bus Rapid Transit

4.4 DEIS/R MODEL VALIDATION

To validate the refined model, year 2000 model results were compared with
observed data for 34 major intersections in the BRT corridor as well as for all
major bus routes currently operating along the BRT alignment.

Table 4.1 compares year 2000 results from the refined model with observed data
for 34 major intersections in the BRT corridor. For all intersections, the model’s
predicted values for total approach volume are within 35 percent of the observed
values, demonstrating reasonable model validation. The predicted values for
approach volumes on individual legs are generally within 50 percent of the
observed values. The larger percent differences tend to be on approach legs with
relatively small traffic volumes. To achieve these results, it was necessary to
adjust the model’s characterization of several roadways in the BRT corridor. The
model tends to somewhat underestimate traffic volumes in the northern portion
of the corridor between Downtown Berkeley and Downtown Oakland, and
overestimate volumes in the southern portion between Downtown Oakland and
Bay Fair BART.

Table 4.2 compares year 2000 transit boardings from the refined model with
observed data for all of the major bus routes currently operating on the proposed
BRT alignment (Routes 40/40L, 43, and 82/82L). Table 4.3 compares year 2000
transit travel time from the refined model with observed data. Both the ridership
and travel time predicted by the model were within 20 percent of observed
values for all of these routes. In addition, AC Transit systemwide ridership from
the model was compared with observed data (Table 4.2). The model result was
within 15 percent of the observed value.

Further transit boardings and travel time validation work was done for the Small
Starts analysis. These are described in Section 5.3.
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Table 4.1 Intersection Volumes — Observed Versus Refined Alameda Model Results
PM Peak Hour

Intersection Observed Model Percent Difference
E-W Roadway N-S Roadway NB SB EB WB Total NB SB EB WB Total NB SB EB WB Total
University Shattuck 1,338 793 912 455 3498 | 1470 1,005 874 507 3,856 10%  27% -4% 11% 10%
Bancroft Shattuck 1,240 991 40 476 2,747 864 873 47 516 2,300 | -30% -12% 18% 8% -16%
Bancroft Fulton 185 1,204 0 1374 2,763 22 1,123 0 1,058 2,203 | -88% -1% 0% -23% -20%
Bancroft Telegraph 430 0 0 387 817 395 0 0 577 972 -8% 0% 0% 49% 19%
Durant Shattuck 1,432 1,263 138 0 2,833 774 969 160 0 1,903 | -46% -23% 16% 0% -33%
Durant Fulton 0 1,287 389 0 1,676 0 1218 401 0 1,619 0% -5% 3% 0% -3%
Durant Telegraph 419 0 614 0 1,033 202 0 804 0 1,006 | -52% 0%  31% 0% -3%
Haste Telegraph 608 0 0 437 1,045 490 0 0 602 1,092 | -19% 0% 0% 38% 4%
Dwight Telegraph 653 0 1524 0 2,177 559 0 1581 0 2,140 | -14% 0% 4% 0% 2%
Ashby Shattuck 640 862 629 762 2,893 721 742 1234 709 3,406 13% -14%  96% -T% 18%
Ashby Telegraph 980 1,164 799 908 3,851 607 1475 1,014 586 3682 | -38% 27% 27%  -35% -4%
Ashby College 445 506 801 639 2,391 381 565 668 525 2139 | -14% 12% -17% -18% -11%
Alcatraz Telegraph 1293 1,386 642 505 3,826 993 1,737 406 241 3377 | -23%  25%  -37% -52% -12%
SR 24 EB Off-Ramp Telegraph 854 1414 18 446 2,732 665 1534 67 570 2,836 | -22% 8% 272% 28% 4%
SR 24 WB On-Ramp Telegraph 1,138 1,627 280 0 3,045 | 1344 1717 384 0 3,445 18% 6% 3% 0% 13%
52nd MLK 1,830 1,890 190 412 4322 | 1441 2,299 168 57 3965 | -21% 22% -12% -86% -8%
Claremont/52nd Telegraph 1,165 1,314 32 301 2,812 946 1,035 0 162 2,143 | -19% -21% -100% -46% -24%
51st Telegraph 853 898 1,177 805 3,733 405 671 1,134 632 2842 | -53% -25% 4%  -21% -24%
40t Telegraph 1,004 903 1,035 430 3,372 367 573 1,021 448 2409 | -63% -37%  -1% 4% -29%
27t Telegraph 639 874 663 589 2,765 418 884 658 951 2911 | -35% 1%  -1% 61% 5%
Fruitvale International 719 930 579 548 2,776 611 927 521 318 2377 | -15% 0% -10% -42% -14%
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Table 4.1 Intersection Volumes — Observed Versus Refined Alameda Model Results
PM Peak Hour (continued)

Intersection Observed Model Percent Difference
42nd International 1,035 1,255 590 548 3428 | 1,134 1269 1,253 106 3,762 10% 1% 112% -81% 10%
High International 1,026 1,030 783 537 3,376 989 1574 1127 705 4,395 4%  53% @ 44% 31% 30%
High Foothill 560 563 665 535 2,323 297 413 522 490 1,722 | -471% -271% -22% -8% -26%
Seminary International 984 991 383 292 2,650 629 1,095 205 190 2,119 | -36%  10% -46% -35% -20%
Hegenberger International 1,071 900 1,594 1,000 4,565 686 801 2451 969 4907 | -36% -11% 54% -3% %
ggth International 870 906 1,019 744 3,539 896 757 1,343 469 3,465 3% -16%  32% -37% 2%
Durant E 14t 726 967 0 192 1,885 648 1,006 0 382 2,036 | -11% 4% 0% 99% 8%
Davis San Leandro 893 1,104 1,030 872 3,899 619 540 1,609 1,102 3870 | -31% -51%  56% 26% -1%
Davis/Callan E 14t 802 767 941 470 2,980 452 881 1,298 565 319 | -44% 15%  38% 20% %
Callan Bancroft 656 501 450 27 1,724 807 674 805 0 2,286 23% 14%  79%  -100% 33%
San Leandro E 14t 828 606 507 0 1,941 754 665 1,104 0 2523 9%  10% 118% 0% 30%
Hesperian/Bancroft E 14t 881 1,267 471 31 2,930 910 1,585 699 753 3,947 3%  25%  48% 142% 35%
150t E 14t 810 1171 393 717 3,001 819 1521 501 627 3,468 1% 30% 27% -13% 12%
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Table 4.2  Transit Boardings — Observed Versus Refined Alameda Model
Results, Weekday

Percent
Observed Model Difference
AC Transit Systemwide? 223,681 255,681 14%
40/40L 11,063 13,171 19%
43 10,240 11,521 13%
82 12,270 10,168 -17%
82L 11,194 13,006 16%

3|ncluding Transhay services.

Table 4.3  Transit Travel Time — Observed Versus Refined Alameda Model
Results, Minutes
Downtown Berkeley BART to Bay Fair BART®

Observed Model Percent Difference
Peak 92 82 -11%
Midday 90 80 -10%

240/40L in north and 82L in south.
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5.0 Model Modifications for FTA
Small Starts

Several further modifications were made to the Alameda Model to support the
development of transit patronage and user benefits forecasts for AC Transit’s
application for FTA Small Starts funding. The purposes of the modifications
were twofold: 1) achieve consistency with FTA guidance for mode choice
models, and 2) validate model results relative to observed data.

51 ADJUSTMENTS TO MODE CHOICE MODEL
COEFFICIENTS

We made adjustments to the Alameda Model’s mode choice coefficients for
nonwork trips to be consistent with FTA’s guidance. Table 5.1 shows the mode
choice model coefficients before and after adjustments as well as FTA guidance
for each coefficient. Blue highlighting indicates where adjustments were made.
Yellow highlighting indicates coefficients outside of FTA’s recommended range.
Almost all coefficients for the adjusted model are consistent with FTA guidance.
Only one is slightly inconsistent - the home-based work nesting coefficient for
Nest 2. The inconsistency is quite small; therefore we feel for all practical
purposes, this coefficient is consistent with FTA guidance.

5.2 OTHER MODEL ADJUSTMENTS

Several other adjustments were made to the travel model to validate the model
against observed information.

1. The itineraries for several transit routes operating along the BRT alignment
and nearby were adjusted to better match year 2005 schedules.

2. The model’s coding of bus 63 was adjusted to match the actual routing.

The dwell time at bus stops were adjusted for buses operating along the BRT
alignment and nearby. In particular, dwell times at stops in dense urban
areas (e.g., downtown Oakland) were made larger than dwells in other areas.

4. Transit mode shares for home-based (HB) College trips to UC Berkeley were
increased so that the model’s estimated boardings near UC Berkeley better
match observed counts. To estimate HB College transit trips, the Alameda
Model applies fixed transit mode shares based on survey data by i
interchange to the trip table. Since the survey was taken, UC Berkeley has
implemented a pass system allowing students to ride AC Transit without
paying a fare. This system has caused boardings in the vicinity of UC
Berkeley to increase.
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Table 5.1

Mode Choice Model Coefficients and FTA Guidance

FTA Guidance

Unadjusted Model

Adjusted Model

Home-Based Work (HBW)

In-Vehicle Time (Civt) -0.030 < Civt < -0.020 -0.025452 -0.025452
Out-Vehicle Time (Covt) Covt=2to 3 x Civt -0.05854 = 2.3 x Civt -0.05854 = 2.3 x Civt
Nesting Coefficient (Logsum) 0.7 <Logsum< 1.0 Nest1=0.7 Nest1=0.7

Home-Based Shop/Other
In-Vehicle Time (Civt)

0.1t0 0.5 x Civt for HBW

Nest 2 = 0.6835

-0.01768 = 0.7 x Civt for HBW

Nest 2 = 0.6835

-0.012725 = 0.5 x Civt for HBW

Out-Vehicle Time (Covt)

Covt=2to 3 x Civt

-.01768 = 1.0 x Civt

-.031176 = 2.45 x Civt

Nesting Coefficient (Logsum)

Home-Based Social/Recreational

In-Vehicle Time (Civt)

0.7 <Logsum< 1.0

0.1t0 0.5 x Civt for HBW

None — binomial logit model

-0.004352 = 0.17 x Civt for HBW

None - binomial logit model

-0.004352 = 0.17 x Civt for HBW

Out-Vehicle Time (Covt)

Covt=2to 3 x Civt

-0.004352 = 1.0 x Civt

-0.01066 = 2.45 x Civt

Nesting Coefficient (Logsum)
Non-Home-Based
In-Vehicle Time (Civt)

0.7 <Logsum< 1.0

-0.030 < Civt <-0.020

None — binomial logit model

-0.01024

None - binomial logit model

-0.02

Out-Vehicle Time (Covt)

Covt =2to 3 x Civt

-0.01024 = 1.0 x Civt

-0.049 = 2.45 x Civt

Nesting Coefficient (Logsum)

0.7 <Logsum< 1.0

None — binomial logit model

None — binomial logit model

a Adjusted for nesting structure.

5.3

SMALL STARTS MODEL VALIDATION

Table 5.2 shows year 2005 systemwide boardings for AC Transit and BART. The
values in the table compare results from the adjusted model for an average

weekday versus observed data.

The year 2005 average weekday systemwide boardings for AC Transit estimated
by the model are 5 percent higher than observed. For BART, the model’s result

is 8 percent lower than observed.

Table 5.3 shows route-level boardings for AC Transit bus routes that operated in
2005 along the proposed East Bay BRT alignment, as well as major parallel routes
within one mile.!

1 In June 2007, AC Transit made several modifications to its bus services, both in the
proposed BRT corridor and elsewhere in its system. Reliable post-modifications
ridership data were not available. Thus, model validation was done using pre-June
2007 conditions.

5-2
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Table 5.2  Average Weekday Transit Boardings

Model Model Versus
Observed HBW Non-HBW Total Observed
AC Transite 209,744 82,602 137,247 219,849 +5%
BART 309,205 171,823 111,655 283,478 -8%

a Systemwide, including Transbay service.

Table 5.3  Average Weekday Transit Boardings

Model Model Versus
Route Observed HBW Non-HBW Total Observed
40/40L 10,408 3,620 5,997 9,617 -8%
43 8,419 2,949 4,813 7,762 -8%
82/82L 16,559 6,845 9,909 16,754 +1%
15 4,667 1,358 2,212 3,570 -24%
51 17,134 7,525 7,061 14,586 -15%

For the three routes that operated along the proposed East Bay BRT alignment
(i.e., 40/40L, 43, 82/82L), the model’s estimated average weekday boardings are
within 8 percent of observed. The model’s result for Route 15 is 24 percent less
than observed. However, ridership on this route is relatively low, so the error in
absolute terms is relatively small. The model’s result for Route 51 is 15 percent
less than observed.

Figure 5.1 and Table 5.4 show the route segments used to validate route segment-
level boardings for AC Transit bus routes that operated along the alignment of
the proposed BRT. All the route segments are roughly 1.5 to 3.5 miles long.

Tables 5.5 through 5.7 show year 2005 route segment-level boardings for the
three AC Transit bus routes that operated along the proposed East Bay BRT
alignment.
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Figure 5.1 East Bay Bus Rapid Transit Route Segments
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East Bay Bus Rapid Transit Route Segments

Segment

1: Shattuck/Center to Telegraph/42nd
2: Telegraph/40t to Broadway/11t

3: 11%/Jefferson to International/21st
4.
5
6
7

International/231 to International/High

. International/46t to International/78th
. International/80t to East 14t/Bristol

. East 14"/Durant to Bay Fair BART

Table 55  Average Weekday Transit Boardings
Route 40/40L
Model Versus
Segment Observed Model Observed
1: Shattuck/Center to Telegraph/42nd 4,768 4,360 -9%
2. Telegraph/40t to Broadway/11t 3,239 3,629 +12%
Table 5.6  Average Weekday Transit Boardings
Route 43
Model Versus
Segment Observed Model Observed
2. Telegraph/40t to Broadway/11t 2,906 3,195 +10%
Table 5.7  Average Weekday Transit Boardings
Route 82/82L
Model Versus
Segment Observed Model Observed
3. 11"/Jefferson to International/21st 7,492 8,113 +8%
4. International/23 to International/High 5,925 7,056 +19%
5. International/46t to International/78th 4,650 5,218 +12%
6: International/80t to East 14"/Bristol 4,760 5,658 +19%
7. East 14"/Durant to Bay Fair BART 5517 5,094 -8%
Cambridge Systematics, Inc. 5-5
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As Tables 5.5 through 5.7 show, the model’s estimated year 2005 average weekday
boardings are within 19 percent of observed for all segments.

Table 5.8 compares the model’s estimate with observed information for transit
travel time between the northern and southern termini of the BRT alignment. As
the table shows, the model represents observed conditions accurately - within
4 percent of observed travel times.

Table 5.8  Transit Travel Time, Minutes
Downtown Berkeley BART to Bay Fair BART®

Observed? Model Model Versus Observed
Peak 92 88 -4%
Midday 90 87 -3%

2 40/40L in north and 82L in south.
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6.0 Modeling Year 2015 Baseline
and Build Alternatives

To reflect year 2015 Baseline and Build conditions, the transit network in the
adjusted Alameda Model was modified to incorporate the changes to AC Transit
bus routes, stops, and frequencies associated with the Baseline and Build
Alternatives.

6.1 BASELINE ALTERNATIVE

In a January 17, 2008 e-mail to AC Transit, the FTA conditionally agreed to
designate the year 2015 No-Build scenario as the Baseline Alternative, pending
review of the performance of the Baseline Alternative relative to the Build
Alternative.

The main transit services in the East Bay BRT corridor under the Baseline
Alternative are Routes 1 and 1R. These routes replaced 40/40L, 43, and 82/82L
service in the corridor in June of 2007. Both of these routes operate for the most
part on the same alignment proposed for the East Bay BRT - along Telegraph
Avenue from Downtown Berkeley and UC Berkeley to Downtown Oakland; and
International Boulevard/East 14th Street from Downtown Oakland to Downtown
San Leandro to Bay Fair BART. Routel is a local bus, with stops every few
blocks. Route 1R is a Rapid Bus service with more widely spaced stops
(approximately one-half mile average stop spacing), transit signal priority, and
improvements to selected bus stops (benches, shelters, maps/signs, and bus
arrival information). Service frequencies for the Route 1 and 1R are shown in
Table 6.1.

The base year 2005 weekday travel time by bus from Downtown Berkeley at the
northern end of the BRT alignment to Bay Fair BART at the southern end was 92
minutes during peak periods and 90 minutes midday (see Table 6.2). Since no
AC Transit bus operated the length of the alignment, these times and speeds
reflect a combination of the times for Route 40/40L between Downtown Berkeley
and Downtown Oakland, and Route 82L between Downtown Oakland and Bay
Fair BART.
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Table 6.1  Baseline and BRT Operating Frequencies

Weekday Headway (Minutes)

Route Peak Midday
Baseline

1 15.0 20.0

1R 12.0 12.0

1+1R 6.7 75
BRT

East Bay BRT 5.0a 5.0

Other Routes No change from Baseline

a The peak period frequency for the East Bay BRT has been adjusted from 3.6 minutes (shown in
December 17, 2007 memorandum to FTA) to 5.0 minutes. This adjustment was made as a result of a
maximum load matching analysis, and because 5.0 minutes is a more “natural” frequency than 3.6 minutes.

Table 6.2  Bus Travel Times (in Minutes)
Downtown Berkeley to Bay Fair BART

Base Year 2005 Year 2015 Baseline Year 2015 Build
Change from Change from
Time Period  Travel Time2  Travel Timeb Existing Travel Time Baseline
Peak 92 80 -13% 66 -18%
Midday 90 80 -11% 63 -21%

Source: AC Transit East Bay BRT EIR/EIS Operating Plan and Cost Analysis, November 2005; 1R APC
Travel Time Data, January to March 2008.

2 40/40L in north and 82L in south.

b Travel time for 1R service.

End-to-end bus travel time improved under Baseline conditions due to the
implementation of 1R Rapid Bus service. Compared to year 2005 conditions,
peak-period bus travel time reduced by 13 percent, and midday by 11 percent.
To reflect the improvement in bus speed, the travel model’s bus-to-auto speed
ratio2 was adjusted for route 1R until the desired travel time improvements
shown in Table 6.2 were achieved.

In the travel model, both Route 1 and Route 1R are modeled using the local bus
mode.

2 One of the methods used by the Alameda Model to represent bus speeds is to apply a
bus-to-auto speed ratio to calculated auto speeds. This method assumes buses travel at
a speed in proportion to auto speed.
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6.2 BUILD ALTERNATIVE

The Build Alternative would replace both the Route 1 and Route 1R with East
Bay BRT service. To compensate for the loss of local Route 1 service, the East Bay
BRT would have somewhat closer station spacing than Route 1R. The average
distance between stations would be approximately one-third of a mile. The East
Bay BRT would also include dedicated bus lanes for approximately 85 percent of
the alignment between Downtown Berkeley and Bay Fair BART; rail-like stations
with near level platform boarding; ticket machines and proof-of-payment
ticketing; and distinctive branding. Service frequencies for the East Bay BRT are
shown in Table 6.1.

Bus travel time is expected to be further improved by the implementation of
BRT. Weekday travel time from Downtown Berkeley to Bay Fair BART is
reduced from 80 minutes under Baseline conditions to 66 minutes during the
peak periods, and from 80 minutes to 63 minutes during the midday.

For most bus services, the Alameda Model assumes bus speeds are proportional
to auto speeds (i.e., buses travel in the same traffic stream as autos). Because the
proposed BRT service would operate in a dedicated lane, this assumption was
modified to have BRT speed proportional to the posted speed limit, reflecting the
relative independence of BRT operations from auto traffic. To reflect the
improvement in bus speed due to the East Bay BRT Project, the BRT speed to
posted speed limit ratio was adjusted until the desired travel time improvements
shown in Table 6.2 were achieved.

In the travel model, the East Bay BRT is modeled using the local bus mode. No
adjustment was made to the modal constant to account for the other enhanced
features of the East Bay BRT. We believe this results in a conservative ridership
forecast for the Build Alternative.
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7.0 Post-Model Transit Boarding
Adjustments

The travel model predicted an unrealistically large increase in boardings along
the proposed East Bay BRT alignment. We made adjustments to reduce the
number of alignment boardings, as well as adjust systemwide boardings on AC
Transit and BART. Note that these adjustments only affect the boardings results,
which come from the assignment module of the travel model. The adjustments
do not affect results for the number of linked transit trips or transit market share,
which come from the mode choice module of the travel model.

7.1 SMALL STARTS BOARDING ADJUSTMENTS

The results reported for AC Transit’s application for FTA Small Starts funding
for boardings along the BRT alignment as well as AC Transit and BART
systemwide have been adjusted. As was the case for results for boardings
developed for the DEIS/R, boardings along the BRT alighment were found to be
too high because the travel model would shift an unreasonably large number of
boardings from parallel AC Transit routes and BART to the BRT. Model results
for boardings along the BRT alignment were factored down to develop a
reasonable result. Corresponding factors were applied to AC Transit and BART
systemwide boardings, resulting in AC Transit boardings being factored down
and BART boardings factored up.

The factors used for Small Starts analysis are based on those developed for the
DEIS/R analysis. The specific steps taken were:

1. Find the DEIS/R travel model result for the change in BRT alignment
boardings between the Build and No-Build alternatives.

2. Find the Small Starts travel model results for the change in BRT alignment
boardings between the Build and Baseline alternatives.

3. Find the final DEIS/R reported result for the change in BRT alignment
boardings between the Build and No-Build alternatives. This result is
factored down from the original DEIS/R travel model result using the
procedure described in Section 7.2.

4. Calculate the percent change between (1) and (3) and apply it to (2).

5. Add the result from (4) to the Small Starts Baseline alignment boardings.
This is the adjusted result for Small Starts Build alignment boardings.

AC Transit and BART system boardings were adjusted using the same
methodology.
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7.2

DEIS/R BOARDING ADJUSTMENTS

During analysis for the East Bay BRT DEIS/R, the refined Alameda Model
indicated an unreasonably large change in boardings along the BRT alignment
when going from year 2025 No-Build to year 2025 Build conditions. Under No-
Build conditions, the model estimated 17,310 weekday boardings. This increased
by 270 percent to 64,640 under BRT Build conditions.

A detailed analysis of the model results was conducted and compared with
observed ridership information to assess whether this result was reasonable, and
if not, what parts of the model results were reasonable and what other elements
were less reasonable.

The first analysis was to compare the model’s results for the change in total
transit trips to the change in boardings along the BRT alignment. In the year
2025, the Alameda Model forecasted an increase in total transit trips of 5,320
going from No-Build to BRT conditions. The resulting ratio of new transit trips
to the change in alignment boardings was 8.9 (i.e., [64,640 - 17,310]/5,320). In
other words, for every rider switching to riding an AC Transit bus in the BRT
alignment from an auto mode (driver or passenger) with the introduction of BRT,
the model estimated 7.9 other riders switched from some other transit mode,
generally an AC transit bus route parallel to the alignment or BART. This ratio is
larger than what might typically be expected.

Two improvements in service performance are made in going from No-Build to
BRT conditions: 1) the average speed of bus service is improved, and 2) the
frequency of bus service is improved, from 12- to 5-minute peak-period
headway.

The second analysis was to determine how much of the change in model
alignment boardings is due to each of these improvements. To do this, an
intermediate alternative, called BRT-12, was constructed, which had the same
average speed as BRT, but the same service frequency as under No-Build
conditions. Comparing Alameda Model results for No-Build and BRT-12
conditions showed that the model estimated an increase in boardings along the
BRT alignment of 8,560 or 50 percent (from 17,310 to 25,870) due to the
improvement in bus average speed. This magnitude of boarding increase is
consistent with what might be expected from a significant improvement in bus
speed. Comparing results for BRT-12 and BRT conditions showed that the model
estimated an increase in alignment boardings of 38,770 or 150 percent (from
25,870 to 64,640) due to the improvement in bus service frequency. This result is
larger than might be expected.

The third analysis was to determine the source of the increase in model
boardings along the BRT alignment when going from BRT-12 to BRT conditions.
This was done by comparing ridership changes for all transit routes crossing a
series of selected screenlines up and down the corridor. For example, a
screenline was selected in Berkeley just north of Ashby Avenue - running from
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Claremont Avenue to I-80. AC Transit bus routes cross this screenline along
10 different roadways. BART also crosses this screenline.

The Ashby Avenue screenline showed some counterintuitive results. For
example, bus ridership on San Pablo Avenue was 2.2 percent lower under BRT
conditions than under BRT-12 conditions, even though San Pablo Avenue is
about 1.5 miles away from the BRT alignment at this point. This indicated that
BRT was drawing riders from farther afield than would have been logically
anticipated.

In total, 12 screenlines were selected up and down the corridor at key locations
(see Figure 7.1). These locations were at:

1. Dwight Way (Piedmont Avenue to I-80);

2. Ashby Avenue (Claremont Avenue to 1-80);

3. Alcatraz Avenue (Tunnel Road to I-80);

4. 51st/52nd Streets (Broadway to I-80);

5. MacArthur Boulevard (Harrison Street to 1-80);

6. Grand Avenue (Harrison Street to I-880);

7. Lake Merritt Dam (Santa Clara Avenue, Oakland to I-880);
8. 14t Avenue (MacArthur Boulevard to I-880);

9

Fruitvale Avenue (MacArthur Boulevard to Santa Clara Avenue, City of
Alameda);

10. 734 Avenue (I-580 to Ron Cowan Parkway);
11. Estudillo Avenue (I-580 to 1-880); and
12. 150t Avenue/Halycon Drive (I-580/Foothill Boulevard to Doolittle Drive).

For two reasons, the Alameda Model is too coarse a tool to accurately estimate
route choice in a corridor with multiple transit service options, such as the one
served by the proposed East Bay BRT Project.

First, the Alameda Model, like most other travel demand models, uses an “all-or-
nothing” transit assignment process. The all-or-nothing process assumes that all
transit riders from one TAZ to another will take the fastest possible route, and
that no riders will use any other route. This coarse assumption does not
adequately represent the distribution of riders over all available options,
particularly in a transit-rich corridor.

Second, the TAZs in the Alameda Model are relatively large. Suppose a TAZ is
served by two parallel transit routes, A and B. In reality, transit riders in one-
half of the TAZ might find Route A faster and ride it, while riders in the other
one-half find Route B faster and ride it. However, the all-or-nothing process is
unable to make this distinction and assigns all riders to one of the two routes.
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Figure 7.1  Screenlines Used for Transit Boardings Adjustment

Legend
= Route of Proposed BRT System
"""" Screenline

o BART Station
Major Streets

—— Freeway

In particular, the screenline route analysis showed two model results that
seemed unreasonable, given that the only difference between the BRT and
BRT-12 conditions was a change in headways. First, several routes that are far
removed from the BRT route showed ridership reductions. Second, adjacent
parallel bus routes showed ridership reductions that were very large.

To compensate, a Parallel Routes Boarding Adjustment was made to the
model’s estimates for BRT alignment boardings. This adjustment consisted of
two parts. First, ridership on far removed parallel AC Transit routes was reset to
be equal to BRT-12 conditions. Second, the ridership changes on the next
adjacent parallel AC Transit route on each side of the BRT route was reduced by
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25 percent to better reflect the differences between the model TAZs and real-life
conditions.

In addition, an AC Transit-BART Boarding Adjustment was made to the
model’s estimates for AC Transit, BART, and alignment boardings. This
adjustment required two steps. First, the decrease in BART park-and-ride work
trips due to BRT implementation was reset to zero. Given the strong latent
demand for parking at BART East Bay stations, it is illogical for park-and-ride
trips to BART stations to decrease due to the implementation of BRT, as this
would result in parking spaces going unused. However, it was also assumed
that one-half of the decrease in BART park-and-ride work trips would be
backfilled from BART kiss-and-ride users. This assumption was predicated on
the idea that some kiss-and-ride BART users would switch to drive alone to
BART lots, given newly available spaces. The net result was the reduction in
overall BART work trips caused by BRT implementation was halved from the
raw model results.

Second, the change in BART nonwork trips was set proportional to the change in
BART work trips. The Alameda Model estimated a three times greater change in
nonwork BART trips compared to work trips. This is not a logical result since
nonwork trips are typically less sensitive to travel time improvements than work
trips, and are thus less likely to be affected by the improved travel times
provided by the new BRT service. This illogical model result is likely due to the
Alameda Model’s use of a much simpler and less accurate method for allocating
transit trips between BART and AC Transit for nonwork trips.

The parallel routes and AC Transit-BART boarding adjustments to ridership
were then applied to individual BRT stations. To do this, groups of BRT stations
were assigned to each of the 12 screenlines. The change in BRT station boardings
and alightings between the BRT and BRT-12 conditions was changed by the same
percentage as the nearest screenline location. In order for the change in
boardings and the change in alightings to be equal, alightings were normalized
to boardings.

7.3 EFFECT OF ADJUSTMENTS

The net effects of the transit boarding adjustments are shown in Table 7.1. The
first column in Table 7.1 shows results taken directly from the travel model. The
second column shows the size of the two transit boarding adjustments. The third
column shows results after the adjustments are made.
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Table 7.1  Year 2015 Average Weekday Transit Boardings

Effect of Adjustments
Result from Result after
Travel Model Adjustments Adjustments
Baseline
Boardings Along BRT Alignment 24,400 0 24,400
AC Transit Systemwide? 262,400 0 262,400
BART Systemwide 322,600 0 322,600
Build
Boardings Along BRT Alignment 67,300 -24,800 42,600
AC Transit Systemwide? 285,300 -9,900 275,400
BART Systemwide 313,800 +4,800 318,600
Change (Build less Baseline)
Boardings Along BRT Alignment 43,000 -24,800 18,200
AC Transit Systemwide? 22,900 -9,900 13,000
BART Systemwide -8,800 +4,800 -4,000

alncluding Transbay services.
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Map 1.

East Bay BRT Summit Districts
Region

Legend
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North Bay
San Francisco
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Map 2. East Bay BRT Summit Districts
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Map 3. East Bay BRT Stations
Downtown Berkeley to Temescal



Map 4. East Bay BRT Stations
Temescal to Harrison



Map 5. East Bay BRT Stations
Madison to 23 Avenue



Map 6. East Bay BRT Stations
23rd Avenue to 78" Avenue



Map 7. East Bay BRT Stations
78t Avenue to Bay Fair BART
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Travel Demand Template



TRAVEL FORECASTS TEMPLATE (OPENING YEAR)

PROJECT NAME:

East Bay Bus Rapid Transit

. - . HB Social HB Shop DAILY
1hE Trip-Purpose-Specific Information Source HB Work Rec Other Non HB HB School | HB College | Purpose 7 Purpose 8 TOTAL
1 |Daily transit trips, Baseline Alternative Summit: table 30 257,085 30,789 71,959 37,422 38,276 31,350 466,881
2 |Daily transit trips, Build Alternative Summit: table 40 259,531 31,099 73,907 38,621 39,155 31,384 473,697
3 |Daily person trips, Build Alternative Summit: table 20 1,586,545 823,219 1,448,167 1,580,617 591,502 74,396 6,104,446
4 |Daily hours of user benefits (UB) Summit: table 70 / 60 2,365 526 1,795 653 1,018 432 6,788
5 |Positive UB hours from coverage changes |Summit: (tables 44+47+48) / 60 0 0 0 0 0
6 |Daily hours of UBs changed by capping Summit: capping impact / 60 -34 -5 -21 -5 -64
7 |Daily hours of UBs for transit dependents [Summit: standard report 0
Trip-Purpose-Specific Quality-Control Measures
8 |Daily new transit trips 2,446 310 1,948 1,199 879 34 0 0 6,816
9 [Daily new transit trips -- distribution (%) 36% 5% 29% 18% 13% 0% 0% 0% 100%
10 |Daily user benefits -- distribution (%) 35% 8% 26% 10% 15% 6% 0% 0% 100%
11 |Daily transit trips, Baseline Alternative -- distribution (%) 55% 7% 15% 8% 8% 7% 0% 0% 100%
12 |Percent of user benefits lost to capping -1% -1% -1% -1% 0% 0% 0% 0% -1%
13 |Percent of user benefits accruing to transit dependents 0% 0% 0% 0% 0% 0% 0% 0% 0%
) . ANNUAL
1hE Special-Markets Information Source Market 1 Market 2 Market 3 Market 4 Market 5 Market 6 Market 7 Market 8 TOTAL
14 |Special-market project trips per event-day |Special-market forecasts 0
15 |Special-market UB hours per event-day Special-market forecasts 0
16 |Special-market pass-miles per event-day |Special-market forecasts 0
17 |Annualization factor (event-days / year) Special-market forecasts
Special-Markets Quality-Control Measures
18 |Annual new transit trips, special markets only -- distribution (%) 0% 0% 0% 0% 0% 0% 0% 0% 0%
19 |Annual user benefits, special markets only -- distribution (%) 0% 0% 0% 0% 0% 0% 0% 0% 0%
20 |Minutes of user benefits per project trip, special markets only 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Line General Information Source Entry General Information Source Entry
21 |Annualization factor (days/year) Current/similar guideway 300
22 |Daily project trips, no special mkts Travel forecasts 42,560
23 |Daily project trips, transit dependents Travel forecasts Station-area employees (within 1/2 mile) Linked from Land Use Template 179,400
24 |Daily project pass-miles, no special mkts | Travel forecasts 153,149 |Station-area residents (within 1/2 mile) Linked from Land Use Template 261,100
25 |Daily project pass-miles, trn dependents | Travel forecasts Project length (miles) Linked from Project Descrip Template 16.9
General Quality Control Measures (Excluding Special Markets) Value General Quality Control Measures (Excluding Special Markets) Value
26 |Minutes of user benefits per daily project trip (before capping) 9.7 Daily project trips per station area employee 0.24
27 |Minutes of user benefits per daily project trip (after capping) 9.6 Daily project trips per station area resident 0.16
28 |Percent of user benefits that are coverage related 0% Daily minutes of user benefits per station area employee 2.27
29 |Percent of user benefits that are off-model 0% Daily minutes of user benefits per station area resident 1.56
30 |Percent of project trips that are new transit trips 16%
31 |Project average trip distance / project length 21%




4.0 Capital Cost



AC Transit East Bay Bus Rapid Transit Project
Request to Initiate Project Development, September 2008

4.0 Capital Costs

This section provides a summary of the assumptions used to develop capital cost esti-
mates for the East Bay BRT project.

B 4.1 Capital Costing Approach

Capital costs for the East Bay BRT project were prepared and are reported in the Standard
Cost Category (SCC) worksheet.

The costing elements were defined in a manner that conforms to the FTA Standard Cost
Categories. Unit costs for civil construction were developed from RS Means 2007 Site and
Work Landscape Costs data and compared to Caltrans data. As needed, information from
peer projects or industry experience was utilized to supplement unit costs, for items such
as station amenities.

The allocated contingency for construction costs used in this estimate is 56 percent of base-
year costs. When including right-of-way, vehicles, and professional services, the allocated
contingency is estimated at 54 percent of base-year costs, as shown on the “BUILD Main”
tab of the SCC. An additional 4 percent unallocated contingency also was incorporated
into the cost estimate. This contingency is conservative based on the current level of
design.

More detail on the Capital Cost estimate basis for the East Bay BRT project is provided at
the end of this section.

B 4.2 Standard Cost Categories Worksheet

Capital costs for the East Bay BRT project are reported in the Standard Cost Categories
(SCC) worksheet. The East Bay BRT project cost is estimated at $234.6 million (year of
expenditure dollars). The SCC worksheet containing the breakdown by cost category is
provided at the end of this section and electronically on the enclosed CD. Separate
backup for the cost estimates also is provided in electronic format. Note that the elec-
tronic version of the SCC worksheet is linked to other cost data spreadsheets. When
opening the SCC worksheet, the user is prompted to update the data links. The user
should select the “don’t update” option to avoid spreadsheet errors.

AC Transit 4-1



______________________________________________________________________
AC Transit East Bay Bus Rapid Transit Project
Request to Initiate Project Development, September 2008

The East Bay BRT will serve 49 stops, two of which currently are in operation. The
Uptown Transit Center (20t Street and Broadway in downtown Oakland) was completed
in 2008 and serves several AC Transit local and transbay routes. The existing BayFair
BART intermodal transit center in San Leandro is the proposed southern terminus of the
East Bay BRT alignment. The remaining 47 stations are new, and include two platforms
each to accommodate buses and passengers traveling southbound and northbound.
Among the 47 stations is the northern terminus of the East Bay BRT alignment in down-
town Berkeley, which proposes one platform on the east leg (for northbound buses) and
one platform of the west leg (for southbound buses) of Shattuck Avenue north of Center
Street. The capital cost estimates were developed to account only for the 47 new stations,
as described here.

4-2 AC Transit



MAIN WORKSHEET-BUILD ALTERNATIVE

(Rev.11a, June 4, 2008)

Alameda Contra Costa Transit District Today's Date ~ 7/3/08
East Bay Bus Rapid Transit Project Alameda County, CA Yr of Base Year $ 2008
Current Phase: Selection of Preferred Alternative Yr of Revenue Ops 2015
Quantity Base Year | Base Year Base Year Base Year Base Year Base Year | YOE Dollars
Dollars w/o | Dollars Dollars Dollars Unit P;C"e”:":ge Pe'fc"e":[':ge Total
Contingency | Allocated TOTAL Cost of of (X000)
(X000) Contingency (X000) (X000) Construction Total
(X000) Cost Project Cost
10 GUIDEWAY & TRACK ELEMENTS (route miles) 16.91 12,521 7,034 19,556 $ 1,157 14% 10% 23,233
10.01 Guideway: At-grade exclusive right-of-way 0 0
10.02 Guideway: At-grade semi-exclusive (allows cross-traffic) 16.91 12,521 7,034 19,556 $ 1,157 23,233
10.03 Guideway: At-grade in mixed traffic 0 0
10.04 Guideway: Aerial structure 0 0
10.05 Guideway: Built-up fill 0 0
10.06 Guideway: Underground cut & cover 0 0
10.07 Guideway: Underground tunnel 0 0
10.08 Guideway: Retained cut or fill 0 0
10.09 Track: Direct fixation 0 0
10.10 Track: Embedded 0 0
10.11 Track: Ballasted 0 0
10.12 Track: Special (switches, turnouts) 0 0
10.13 Track: Vibration and noise dampening 0 0
20 STATIONS, STOPS, TERMINALS, INTERMODAL (number) 47 24,401 13,709 38,110 $ 811 28% 19% 45,276
20.01 At-grade station, stop, shelter, mall, terminal, platform a7 24,401 13,709 38,110 $ 811 45,276
20.02 Aerial station, stop, shelter, mall, terminal, platform 0 0
20.03 Underground station, stop, shelter, mall, terminal, platform 0 0
20.04 Other stations, landings, terminals: Intermodal, ferry, trolley, etc. 0 0
20.05 Joint development 0 0
20.06 Automobile parking multi-story structure 0 0
20.07 Elevators, escalators 0 0
30 SUPPORT FACILITIES: YARDS, SHOPS, ADMIN. BLDGS 0 0 0 $ = 0% 0% 0
30.01 Administration Building: Office, sales, storage, revenue counting 0 #DIV/0!
30.02 Light Maintenance Facility 0 #DIV/0!
30.03 Heavy Maintenance Facility 0 #DIV/0!
30.04 Storage or Maintenance of Way Building 0 #DIV/0!
30.05 Yard and Yard Track 0 #DIV/O!
40 SITEWORK & SPECIAL CONDITIONS 27,054 15,199 42,253 $ 2,499 31% 21% 50,198
40.01 Demolition, Clearing, Earthwork 3,913 2,198 6,111 7,260
40.02 Site Utilities, Utility Relocation 4,732 2,658 7,390 8,780
40.03 Haz. mat'l, contam'd soil removal/mitigation, ground water treatments 0 0
40.04 Environmental mitigation, e.g. wetlands, historic/archeologic, parks 2,898 1,628 4,526 5,377
40.05 Site structures including retaining walls, sound walls 0 0
40.06 Pedestrian / bike access and accommodation, landscaping 7,911 4,445 12,356 14,680
40.07 Automobile, bus, van accessways including roads, parking lots 7,600 4,270 11,870 14,102
40.08 Temporary Facilities and other indirect costs during construction 0 0
50 SYSTEMS 23,567 13,240 36,806 $ 2,177 27% 18% 44,637
50.01 Train control and signals 0 0
50.02 Traffic signals and crossing protection 7,049 3,960 11,009 13,351
50.03 Traction power supply: substations 0 0
50.04 Traction power distribution: catenary and third rail 0 0
50.05 Communications 8,652 4,861 13,512 16,387
50.06 Fare collection system and equipment 5,796 3,256 9,052 10,978
50.07 Central Control 2,070 1,163 3,233 3,921
Construction Subtotal (10 - 50) 87,543 49,182 136,725 $ 8,086 100% 69% 163,344
60 ROW, LAND, EXISTING IMPROVEMENTS 9,444 2,833 12,278 $ 726 6% 14,089
60.01 Purchase or lease of real estate 7,297 2,189 9,486 10,885
60.02 Relocation of existing households and businesses 2,148 644 2,792 3,204
70 VEHICLES (number) 0 0 0 0 0% 0
70.01 Light Rail 0 #DIV/0!
70.02 Heavy Rail 0 #DIV/0!
70.03 Commuter Rail 0 #DIV/O!
70.04 Bus 0 #DIV/0!
70.05 Other 0 #DIV/0!
70.06 Non-revenue vehicles 0 #DIV/O!
70.07 Spare parts 0 #DIV/0!
80 PROFESSIONAL SERVICES (applies to Cats. 10-50) 27,302 15,066 42,368 $ 2,506 31% 21% 48,065
80.01 Preliminary Engineering 2,721 1,504 4,225 4,793
80.02 Final Design 9,321 5,088 14,409 16,347
80.03 Project Management for Design and Construction 3,596 1,996 5,592 6,344
80.04 Construction Administration & Management 8,754 4,918 13,672 15,511
80.05 Professional Liability and other Non-Construction Insurance 0 0
80.06 Legal; Permits; Review Fees by other agencies, cities, etc. 1,159 577 1,736 1,969
80.07 Surveys, Testing, Investigation, Inspection 0 0
80.08 Start up 1,751 984 2,734 3,102
Subtotal (10 - 80) 124,289 67,081 191,370 $ 11,318 96% 225,498
90 UNALLOCATED CONTINGENCY 7,655 4% 9,055
Subtotal (10 - 90) 199,025 $ 11,771 100% 234,553
100 FINANCE CHARGES 0 0% 0
Total Project Cost (10 - 100) 199,025 $ 11,771 100% 234,553
Allocated Contingency as % of Base Yr Dollars w/o Contingency 53.97%
Unallocated Contingency as % of Base Yr Dollars w/o Contingency 6.16%
Total Contingency as % of Base Yr Dollars w/o Contingency 60.13%
Unallocated Contingency as % of Subtotal (10 - 80) 4.00%
YOE Construction Cost per Mile (X000) $9,661
YOE Total Project Cost per Mile Not Including Vehicles (X000) $13,872
YOE Total Project Cost per Mile (X000) $13,872




INFLATION WORKSHEET

(Rev.11a, June 4, 2008)

Alameda Contra Costa Transit District Today's Date  7/3/08

East Bay Bus Rapid Transit Project Alameda County, CA Yrof Base Year$ 2008

Current Phase: Selection of Preferred Alternative Yr of Revenue Ops 2015

Insert comments, notes, etc.
BASE YEAR DOLLARS (X$000) %ajlea:;' Cr?e?:ib':%tal 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
10 GUIDEWAY & TRACK ELEMENTS (route miles) 19,556 19,556 0 0 0 0 0 0 0 0 0 0 0 0 4,889 9,778 4,889 0 0 0 0 0 0 0 0 0 0 0
20 STATIONS, STOPS, TERMINALS, INTERMODAL (number) 38,110 38,110) 0 0 0 0 0 0 0 0 0 0 0 0 9,527] 19,055 9,527 0 0 0 0 0 0 0 0 0 0 0
30 SUPPORT FACILITIES: YARDS, SHOPS, ADMIN. BLDGS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40 SITEWORK & SPECIAL CONDITIONS 42,253 42,253 0 0 0 0 0 0 0 0 0 0 0 0] 10,563 21,126] 10,563 0 0 0 0 0 0 0 0 0 0 0
50 SYSTEMS 36,806 36,806 0 0 0 0 0 0 0 0 0 0 0 0 3,681 7,361 25764 0 0 0 0 0 0 0 0 0 0 0
60 ROW, LAND, EXISTING IMPROVEMENTS 12,278 12,278] 0 0 0 0 0 0 0 0 0 0 0 o 12,278 0 0 0 0 0 0 0 0 0 0 0 0 0
70 VEHICLES (number) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
80 PROFESSIONAL SERVICES (applies to Cats. 10-50) 42,368 42,368 0 0 0 0 0 0 0 0 0 4,237 4237]  11,439] 11,439 6,355) 3,389 1,271] 0 0 0 0 0 0 0 0 0 0
90 UNALLOCATED CONTINGENCY 7,655 7,655 0 0 0 0 0 0 0 0 0 306) 612 612, 765 2,296) 2,296 765, 0 0 0 0 0 0 0 0 0 0
100 FINANCE CHARGES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Project Cost (10 - 100) 199,025 199,025 0 0 0 0 0 0 0 0 0 4,543 4,849  12,052] 53,143] 65972] 56,430 2,037, 0 0 0 0 0 0 0 0 0 0
Inflation Rate 0.03000 | 0.03000 [ 0.03000 | 0.03000 | 0.03000 | 0.03000 | 0.03250 | 0.03250 | 0.03500 | 0.03500 | 0.03500 | 0.03500 | 0.03500 | 0.03500 | 0.03500 | 0.03500 [ 0.03500 | 0.03500 | 0.03500 | 0.03500 | 0.03500 | 0.03500 | 0.03500 | 0.03500 | 0.03500 | 0.03500
Compounded Inflation Factor 1.27293 | 1.23585 | 1.19986 | 1.16491 | 1.13098 | 1.09804 | 1.06606 | 1.03250 | 1.00000 | 1.03500 | 1.07123 | 1.10872 | 1.14752 | 1.18769 | 1.22926 | 1.27228 | 1.31681 | 1.36290 | 1.41060 | 1.45997 | 151107 | 1.56396 | 1.61869 | 1.67535 | 1.73399 | 1.79468
YEAR OF EXPENDITURE DOLLARS (X$000) YOE Dollars 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
10 GUIDEWAY & TRACK ELEMENTS (route miles) 23,233 0 0 0 0 0 0 0 0 0 0 0 0 5610 11,613 6,010 0 0 0 0 0 0 0 0 0 0 0
20 STATIONS, STOPS, TERMINALS, INTERMODAL (number) 45,276 0 0 0 0 0 0 0 0 0 0 0 0] 10,933[ 22631 11,712 0 0 0 0 0 0 0 0 0 0 0
30 SUPPORT FACILITIES: YARDS, SHOPS, ADMIN. BLDGS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40 SITEWORK & SPECIAL CONDITIONS 50,198 0 0 0 0 0 0 0 0 0 0 0 0 12,122 25092] 12,985 0 0 0 0 0 0 0 0 0 0 0
50 SYSTEMS 44,637 0 0 0 0 0 0 0 0 0 0 0 0 4,224 8,743 31,671 0 0 0 0 0 0 0 0 0 0 0
60 ROW, LAND, EXISTING IMPROVEMENTS 14,089 0 0 0 0 0 0 0 0 0 0 0 0] 14,089 0 0 0 0 0 0 0 0 0 0 0 0 0
70 VEHICLES (number) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
80 PROFESSIONAL SERVICES (applies to Cats. 10-50) 48,065 0 4,385 4539 12,683 13,127 7,548] 4,166 1,617] 0 0 0 0 0 0 0 0 0 0
90 UNALLOCATED CONTINGENCY 9,055 0 0 0 0 0 0 0 0 317, 656 679) 878 2,727 2,823 974 0 0 0 0 0 0 0 0 0 0
100 FINANCE CHARGES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Project Cost (10 - 100) 234,553 0 0 0 0 0 0 0 0 0 4,702 5105]  13,362] 60,982  78,354] 69,367 2,501 0 0 0 0 0 0 0 0 0 0




PROJECTDESCRIPTION -BUILD ALTERNATIVE (Rev.11a, June 4, 2008)
Alameda Contra Costa Transit District Today's Date  7/3/08
East Bay Bus Rapid Transit Project Alameda County, CA

Current Phase: Selection of Preferred Alternative

Describe the project elements to explain the unit costs shown on the Main Worksheet. Example: A 20-mile new light rail project has its guideway entirely on grade except for a one-
eighth mile bridge over a river. The bridge or aerial structure may have a relatively high unit cost because there is little economy of scale.

Mention precedents and reference points used in the development of costs for this project. Mention other aspects of this project that were important considerations in estimating costs.
These could include the physical context, site constraints; design parameters; institutional, contracting and procurement conditions; project schedule, etc.

10 GUIDEWAY & TRACK ELEMENTS (route miles)
10.01 Guideway: At-grade exclusive right-of-way
10.02 Guideway: At-grade semi-exclusive (allows cross-traffic) Converts existing median traffic lanes to exclusive bus lanes. Landscaped median provided in some portions.
10.03 Guideway: At-grade in mixed traffic
10.04 Guideway: Aerial structure
10.05 Guideway: Built-up fill
10.06 Guideway: Underground cut & cover
10.07 Guideway: Underground tunnel
10.08 Guideway: Retained cut or fill
10.09 Track: Direct fixation
10.10 Track: Embedded
10.11 Track: Ballasted
10.12 Track: Special (switches, turnouts)
10.13 Track: Vibration and noise dampening
20 STATIONS, STOPS, TERMINALS, INTERMODAL (number)
20.01 At-grade station, stop, shelter, mall, terminal, platform 49 stations with platforms typically located on far side of intersection (2 already constructed)
20.02 Aerial station, stop, shelter, mall, terminal, platform
20.03 Underground station, stop, shelter, mall, terminal, platform
20.04 Other stations, landings, terminals: Intermodal, ferry, trolley, etc.
20.05 Joint development
20.06 Automobile parking multi-story structure
20.07 Elevators, escalators
30 SUPPORT FACILITIES: YARDS, SHOPS, ADMIN. BLDGS
30.01 Administration Building: Office, sales, storage, revenue counting BRT facility will use existing infrastructure
30.02 Light Maintenance Facility
30.03 Heavy Maintenance Facility
30.04 Storage or Maintenance of Way Building
30.05 Yard and Yard Track
40 SITEWORK & SPECIAL CONDITIONS
40.01 Demolition, Clearing, Earthwork

40.02 Site Utilities, Utility Relocation Minor utility impacts anticipated
40.03 Haz. matl, contam'd soil removal/mitigation, ground water treatments
40.04 Environmental mitigation, e.g. wetlands, historic/archeologic, parks Mitigation will include intersection traffic operations, loss of parking and replacement landscaping
40.05 Site structures including retaining walls, sound walls
40.06 Pedestrian / bike access and accommodation, landscaping BRT project will incorporate pedestrian- and bicyle-friendly design features.
40.07 Automobile, bus, van accessways including roads, parking lots Project may fund replacement parking in surface lots or structures
40.08 Temporary Facilities and other indirect costs during construction
50 SYSTEMS
50.01 Train control and signals
50.02 Traffic signals and crossing protection 23 new traffic signals and optimization with transit priority throughout corridor

50.03 Traction power supply: substations
50.04 Traction power distribution: catenary and third rail

50.05 Communications Project will incorporate fiber optic communications constructed under Rapid project.
50.06 Fare collection system and equipment Ticket Vending Machines provided on each platform
50.07 Central Control Existing control center to be expanded

Construction Subtotal (10 - 50)

60 ROW, LAND, EXISTING IMPROVEMENTS
60.01 Purchase or lease of real estate Estimate includes nominal allowance for potential property acquisitions.
60.02 Relocation of existing households and businesses No relocations anticipated: however, nominal allowance included
70 VEHICLES (number)
70.01 Light Rail
70.02 Heavy Rail
70.03 Commuter Rail
70.04 Bus
70.05 Other
70.06 Non-revenue vehicles
70.07 Spare parts
80 PROFESSIONAL SERVICES (applies to Cats. 10-50)
80.01 Preliminary Engineering
80.02 Final Design
80.03 Project Management for Design and Construction
80.04 Construction Administration & Management
80.05 Professional Liability and other Non-Construction Insurance
80.06 Legal; Permits; Review Fees by other agencies, cities, etc.
80.07 Surveys, Testing, Investigation, Inspection
80.08 Start up

Subtotal (10 - 80)

90 UNALLOCATED CONTINGENCY
Subtotal (10 - 90)
100 FINANCE CHARGES

Total Project Cost (10 - 100)




SCHEDULE

(Rev.11a, June 4, 2008)

Alameda Contra Costa Transit District Today's Date 7/3/08

East Bay Bus Rapid Transit Project Alameda County,  Yr of Base Year $ 2008

Current Phase: Selection of Preferred Alternative Yr of Revenue Ops 2015

Insert comments, notes, etc.

Start Date End Date 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Preliminary Engineering 01/01/09 01/01/10

Design of the Build and Baseline Alternatives

Develop cost estimate, schedule, ridership forecast

Conduct reviews

Develop FEIS, receive Record of Decision

Submit request / receive FTA approval to enter Final Design

Final Design 03/02/10 | 03/01/12

Develop the contract documents for the Build Alternative

Develop cost estimate, schedule

Acquisition of real estate, relocation of households and businesses

Conduct reviews

Submit request / receive FTA approval for FFGA

Issue requests for bids, make awards of construction contracts

Construction 06/29/12 | 12/16/14

Construct fixed infrastructure 06/29/12 12/16/14

Finalize real estate acquisitions and relocations 06/29/12 12/26/12

Acquire and test vehicles 01/01/12 12/16/14

Revenue Ops / Closeout of Project 03/16/15 06/14/15

Revenue Operations _

Before and After Study: Two years post Rev Ops

Fulfillment of the New Starts funding commitment

Completion of project close-out, resolution of claims _
Distribution of Future Costs Duration | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 |
Professional Services

Preliminary Engineering 1.0 100% 0% 100% 0%

Final Design 2.0 100% 0% 0% 50% 50%

Project Management for Design and Construction 6.5 100% 0% 10% 15% 15% 15% 15% 15% 15%

Construction Administration & Management 25 100% 0% 0% 20% 40% 40%

Insurance 0%

Legal; Permits; Review Fees by other agencies, cities, etc. 100% 0% 5% 10% 20% 20% 20% 15% 10%

Surveys, Testing, Investigation, Inspection 0% 0% 0%

Start up 0.25 100% 0% 0% 100%

0%

Construction 25 0%

10 GUIDEWAY & TRACK ELEMENTS 100% 0% 0% 25% 50% 25% 0% 0%

20 STATIONS, STOPS, TERMINALS, INTERMODAL 100% 0% 0% 25% 50% 25% 0% 0%

30 SUPPORT FACILITIES: YARDS, SHOPS, ADMIN. BLDGS 100% 0% 0% 0% 50% 50% 0% 0%

40 SITEWORK & SPECIAL CONDITIONS 100% 0% 0% 25% 50% 25% 0% 0%

50 SYSTEMS 100% 0% 0% 10% 20% 70% 0% 0%

60 ROW, LAND, EXISTING IMPROVEMENTS 100% 0% 0% 100% 0% 0% 0% 0%

70 VEHICLES 100% 0% 0% 10% 40% 50% 0% 0%

80 PROFESSIONAL SERVICES 100% 10% 10% 27% 27% 15% 8% 3% 0%

90 UNALLOCATED CONTINGENCY 100% 4% 8% 8% 10% 30% 30% 10% 0%

100 FINANCE CHARGES 100% 4% 8% 8% 10% 30% 30% 10% 0%

EBBRT FTA Format V11A Full Project July08, final.xls Schedule

8/22/2008



AC Transit EB BRT Capital Cost Estimate Add-on Costs
ltem
Design Contingencies (% of Estimated Items Subtotal) : Construction Vehicles ROW
Unknown Quantities 20%
Increases in quantities 3% 10% 5%
Changes in standards 1%
Changes in market conditions 5% 10% 25%
Changes in scope & Environmental mitigation 4%
Maintenance of Traffic 2%
General Conditions 1% 1%
Demolition & Hazmat 1%
Total 37% 21% 30%
Construction Contingencies (% of Estimated Construction + Design Contingency) :
Construction Vehicles
Contractor Mobilization 10.00% 0%
Changed Site conditions 2.00%
Construction change orders & Force Account Work 1.00% 1%
Construction Claims 1.00% 1%
Total 14% 2%
[Combined Allocated Contingencies 56%| 23%| 30%]|
Project Implementation Costs
SCC No. |(% of Total Estimated Construction Cost) : Construction Vehicles ROW
Conceptual Engineering & Planning
Environmental Documentation
80.01|Preliminary Engineering 3% 1% 1%
80.02|Final Design 10% 2% 6%
80.03|Project Management for Design and Construction 4% 1% 1%
80.04|Construction Administration & Management 8% 2%
80.05]Insurance 2%
80.06]Legal; Permits; Review Fees by other agencies, cities, etc. 1% 3%
80.07|Surveys, Testing, Investigation, Inspection 1% 1%
80.08|Start up 2% 2%
Total 31% 8% 12%
Project Reserve (Unallocated Contingency)
Percent of Total Project Costs including allocated contingencies and Professional Services 4%

EBBRT FTA Format V11A Full Project July08, final.xls Add-Ons

8/22/2008



ANNUALIZED COST-BUILD ALTERNATIVE

(Rev.11a, June 4, 2008)

Alameda Contra Costa Transit District Today's Date 7/3/08
East Bay Bus Rapid Transit Project Alameda County, CA Yr of Base Year $ 2008
Current Phase: Selection of Preferred Alternative Yr of Revenue Ops 2015
Quantity Total Base Cat. 80 Spread Revised Years of | Annualization | Annualized
Year Dollars Prof. Svc. Cat. 90 Total Base | Useful Life Factor Cost
(X000) spre_ad Unalloc. | Year Dollars (based on 7% (X000)
proportionally Cont. (X000) rate)
over according to [.07/1 - (1.07)"-
Cats. 10- 50 | perceived no. yrs]
(X000) risks
(X000)

10 GUIDEWAY & TRACK ELEMENTS (route miles) 16.91 19,556 6,060 1,005 26,620 2,145
10.01 Guideway: At-grade exclusive right-of-way 0.00 0 0 0 125 0.0700 0
10.02 Guideway: At-grade semi-exclusive (allows cross-traffic) 16.91 19,556 6,060 1,005 26,620 30 0.0806 2,145
10.03 Guideway: At-grade in mixed traffic 0.00 0 0 0 20 0.0944 0
10.04 Guideway: Aerial structure 0.00 0 0 0 80 0.0703 0
10.05 Guideway: Built-up fill 0.00 0 0 0 80 0.0703 0
10.06 Guideway: Underground cut & cover 0.00 0 0 0 125 0.0700 0
10.07 Guideway: Underground tunnel 0.00 0 0 0 125 0.0700 0
10.08 Guideway: Retained cut or fill 0.00 0 0 0 125 0.0700 0
10.09 Track: Direct fixation 0 0 0 30 0.0806 0
10.10 Track: Embedded 0 0 0 20 0.0944 0
10.11 Track: Ballasted 0 0 0 35 0.0772 0
10.12 Track: Special (switches, turnouts) 0 0 0 30 0.0806 0
10.13 Track: Vibration and noise dampening 0 0 0 30 0.0806 0

20 STATIONS, STOPS, TERMINALS, INTERMODAL (number) 47 38,110 11,809 1,958 51,877 3,664
20.01 At-grade station, stop, shelter, mall, terminal, platform 47 38,110 11,809 1,958 51,877 70 0.0706 3,664
20.02 Aerial station, stop, shelter, mall, terminal, platform 0 0 0 0 70 0.0706 0
20.03 Underground station, stop, shelter, mall, terminal, platform 0 0 0 0 125 0.0700 0
20.04 Other stations, landings, terminals: Intermodal, ferry, trolley, etc. 0 0 0 0 70 0.0706 0
20.05 Joint development 0 0 0 70 0.0706 0
20.06 Automobile parking multi-story structure 0 0 0 50 0.0725 0
20.07 Elevators, escalators 0 0 0 30 0.0806 0

30 SUPPORT FACILITIES: YARDS, SHOPS, ADMIN. BLDGS 0 0 0 0 0
30.01 Administration Building: Office, sales, storage, revenue counting 0 0 0 50 0.0725 0
30.02 Light Maintenance Facility 0 0 0 50 0.0725 0
30.03 Heavy Maintenance Facility 0 0 0 50 0.0725 0
30.04 Storage or Maintenance of Way Building 0 0 0 50 0.0725 0
30.05 Yard and Yard Track 0 0 0 80 0.0703 0

40 SITEWORK & SPECIAL CONDITIONS 42,253 13,093 2,171 57,517 4,831
40.01 Demolition, Clearing, Earthwork 6,111 1,894 314 8,318 125 0.0700 582
40.02 Site Utilities, Utility Relocation 7,390 2,290 380 10,060 125 0.0700 704
40.03 Haz. mat'l, contam'd soil removal/mitigation, ground water treatments 0 0 0 125 0.0700 0
40.04 Environmental mitigation, e.g. wetlands, historic/archeologic, parks 4,526 1,403 233 6,161 125 0.0700 431
40.05 Site structures including retaining walls, sound walls 0 0 0 80 0.0703 0
40.06 Pedestrian / bike access and accommodation, landscaping 12,356 3,829 635 16,820 20 0.0944 1,588
40.07 Automobile, bus, van accessways including roads, parking lots 11,870 3,678 610 16,158 20 0.0944 1,525
40.08 Temporary Facilities and other indirect costs during construction 0 0 0 100 0.0701 0

50 SYSTEMS 36,806 11,405 1,891 50,103 4,356
50.01 Train control and signals 0 0 0 30 0.0806 0
50.02 Traffic signals and crossing protection 11,009 3,411 566 14,986 30 0.0806 1,208
50.03 Traction power supply: substations 0 0 0 50 0.0725 0
50.04 Traction power distribution: catenary and third rail 0 0 0 30 0.0806 0
50.05 Communications 13,512 4,187 694 18,394 20 0.0944 1,736
50.06 Fare collection system and equipment 9,052 2,805 465 12,322 25 0.0858 1,057
50.07 Central Control 3,233 1,002 166 4,401 30 0.0806 355

Construction Subtotal (10 - 50) 136,725 42,368 7,024 186,116 14,996

60 ROW, LAND, EXISTING IMPROVEMENTS 12,278 631 12,908 904
60.01 Purchase or lease of real estate 9,486 487 9,973 125 0.0700 698
60.02 Relocation of existing households and businesses 2,792 143 2,935 125 0.0700 206

70 VEHICLES (number) 0 0 0 0 0
70.01 Light Rail 0 0 25 0.0858 0
70.02 Heavy Rail 0 0 0 25 0.0858 0
70.03 Commuter Rail 0 0 0 25 0.0858 0
70.04 Bus 0 0 0 12 0.1259 0
70.05 Other 0 0 0 12 0.1259 0
70.06 Non-revenue vehicles 0 0 0 12 0.1259 0
70.07 Spare parts 0 0 0 12 0.1259 0

80 PROFESSIONAL SERVICES (applies to Cats. 10-50) 42,368
80.01 Preliminary Engineering 4,225
80.02 Final Design 14,409
80.03 Project Management for Design and Construction 5,592
80.04 Construction Administration & Management 13,672
80.05 Professional Liability and other Non-Construction Insurance 0
80.06 Legal; Permits; Review Fees by other agencies, cities, etc. 1,736
80.07 Surveys, Testing, Investigation, Inspection 0
80.08 Start up 2,734

Subtotal (10 - 80) 191,370

90 UNALLOCATED CONTINGENCY 7,655

Subtotal (10 - 90) 199,025 42,368 7,655 199,025 15,899




FUNDING SOURCES BYCATEGORY (Rev.11a, June 4, 2008)
Alameda Contra Costa Transit District Today's Date  7/3/08
East Bay Bus Rapid Transit Project Alameda County, CA

Current Phase: Selection of Preferred Alternative

Cost Funding Summary
40% 60% 80% 20% 80% 20%
YOE Federal Federal Local
Cost 5309 New |  Other Funds Federal Local Federal Local Federal Local Federal Local
(X000) Starts Funds 5309 New CMAQ Other Other
Funds Starts
10 GUIDEWAY & TRACK ELEMENTS (route miles) 23,233 7,429 4,583 11,221 7,429 10,075 4,583 1,146
20 STATIONS, STOPS, TERMINALS, INTERMODAL (number] 45,276 14,477 8,931 21,868 14,477 19,635 8,931 2,233
30 SUPPORT FACILITIES: YARDS, SHOPS, ADMIN. BLDGS 0 0 0 0 0 0 0 0
40 SITEWORK & SPECIAL CONDITIONS 50,198 16,051 9,902 24,245 16,051 21,769 9,902 2,475
50 SYSTEMS 44,637 14,273 8,805 21,559 14,273 19,358 8,805 2,201
60 ROW, LAND, EXISTING IMPROVEMENTS 14,089 4,505 2,779 6,805 4,505 6,110 2,779 695
70 VEHICLES (number) 0 0 0 0 0 0
80 PROFESSIONAL SERVICES (applies to Cats. 10-50) 48,065 15,369 2,090 30,606 15,369 30,083 2,090 523
90 UNALLOCATED CONTINGENCY 9,055 2,895 0 6,159 2,895 6,159
100 FINANCE CHARGES 0 0 0 0 0 0
Total Project Cost (10 - 100) 234,553 75,000 37,090 122,463 75,000 113,190 35,000 8,750 2,090 523 0 0
Percentage of Total Project Cost 100% 32.0% 15.8% 52.2% 32.0% 48.3% 14.9% 3.7% 0.9% 0.2% 0.0% 0.0%
32.0% 68.0%
100.00%




Alameda Contra Costa Transit District

Current Phase: Selection of Preferred Alternative

East Bay Bus Rapid Transit Project Alameda County, CA

FUNDING SOURCES BY YEAR

(Rev.11a, June 4, 2008)

Today's Date  7/3/08

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
T — Soz:’;:'g:%f;gs::s";Jg;ﬁ;’gf 234,553 |double check 0 0 0 0 0 0 0 0 0 4,702 5195 | 13362 | 60,982 | 78,354 | 69,367 | 2591 0 0 0 0 0 0 0 0 0 0

Federal 5309 New Starts 75000 | 75000 2,450 2,500 2,500 2500 | 20000 | 20000 | 20000 | 5050

Local 122,463 | 112,463 41684 | 5000 5,000 5,000 5000 | 10779 | 30000 | 10000

Federal Other 37,090 | 37,090 2,090 25000 | 10,000

Total Project Cost (10 - 100) 234553 | 224,553 0 0 0 0 0 0 0 0 46224 | 7500 | 7500 [ 7500 | 25000 | 30779 | 50,000 | 40,050 | 10,000 0 0 0 0 0 0 0 0 0
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AC Transit East Bay BRT Project Capital Cost Estimate Basis

Introduction

This document describes the procedures, assumptions, and other input parameters that form
the basis for the capital cost estimate for the AC Transit East Bay BRT project. The project
consists primarily of exclusive bus transit lanes extending from University Avenue in
Berkeley through Oakland to the Bay Fair BART station in San Leandro. The estimate is
based on implementing Combined BRT and Local Service to Bay Fair BART, (essentially
Alternative 3 in the DEIS/R, circulated in May 2007, and as subsequently refined). Project
development currently is in the process of selecting the Preferred Alternative and preparing
an application for Federal Transit Administration (FTA) Small Starts funding.

Progressing from north to south, the project begins on Shattuck Avenue at University Avenue
in Berkeley with exclusive BRT lanes in the median of Shattuck Avenue as far as Bancroft
Avenue. A couplet of one-way BRT lanes continues on Bancroft and Durant Avenue as far
as Telegraph Avenue. The two-lane BRT then proceeds south in the median of Telegraph
Avenue as far as 20" Street in Oakland. The bus route uses the recently reconstructed
platforms in 20" Street, then turns south on Broadway in mixed traffic as far as 11" and 12"
Streets. A one-way couplet of exclusive bus lanes on 11" and 12" continues to Lake Merritt,
where the buses continue in mixed flow to East 12" Street and International Boulevard.
Another couplet of exclusive one-way bus lanes continues on East 12" Street and
International Boulevard as far as 14" Avenue. From this location, the BRT continues as two
lanes in the median of International Boulevard to the San Leandro City Line. From this point
on, the street name is East 14™ Street. The two-way exclusive BRT continues for about one-
quarter mile on East 14" Street to Sunnyside Drive, where the buses continue in mixed flow
for about one and one-third miles to Blossom Way. The exclusive BRT lanes continue in the
median of East 14" Street from Blossom Way to Lillian Avenue, where the southbound
exclusive BRT lane ends. The northbound exclusive BRT lane continues to Bayfair Drive.
Buses continue through Bayfair Center on a combination of mixed flow and existing
exclusive bus lanes, terminating at the Bay Fair BART Station. The project location is
shown in Figure 1.

The length of the project is approximately 16.9 miles. The bus lanes are generally at grade in
the medians of streets, with bus stations spaced at an average of one-third mile. There are 49
BRT stations, including 47 new stations, with platforms generally split on either side of the
intersections. There also are improvements at Bay Fair BART and some additional amenities
at the 20™ Street Station. Bus platforms are elevated 13 inches above pavement to allow for
near-level boarding of low floor vehicles. Mountable concrete curbs on both edges of the bus
transitway separate the guideway from the adjacent traffic lanes are included in the estimate.

The project includes rehabilitation of existing pavement for the busway lanes and full
reconstruction with Portland cement concrete (PCC) pavement adjacent to and approaching
the stations.
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Figure 1: Project Location
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AC Transit East Bay BRT Project Capital Cost Estimate Basis

Cost Estimate Format and Categories

The cost estimate had been formatted in accordance with FTA guidelines, using FTA’s
Standard Cost Categories (SCC) for Capital Projects. The main categories are:

10 Guideway and Track Elements

20  Stations, Stops, Terminals, Intermodal

30 Support Facilities: Yards, Shops, Administrative Buildings
40 Sitework and Special Conditions

50 Systems
60 ROW, Land, Existing Improvements
70  Vehicles

80 Professional Services
90 Unallocated Contingency
100 Finance Charges

The base cost estimate is in 2008 dollars." Costs were escalated to Year of Expenditure
(YOE) dollars following FTA guidelines based on a project schedule for the completion of
design and construction. The schedule is shown in the FTA cost spreadsheet file described
below.

There are no Category 30 or Category 70 items in the estimate as no additional buses are
needed for the project, due to improved bus operations in the corridor. This is discussed in
more detail in the Operations and Maintenance Report.? In addition, finance charges have
not yet been identified or included in the estimate.

The estimate consists of three linked Excel spreadsheets.

e Quantities are tabulated in a file labeled “AC Transit Cost Estimate Full Project
July08.xlIs.” This file also contains a breakdown of station costs in accordance with the
FTA SCCs.

e The quantities from the previous spreadsheet were linked to a file labeled “Revised Cost
Estimate Full Project July08.xls.” This worksheet tabulates the individual items into the
SCC subcategories and by political jurisdiction in the project area: Berkeley, Oakland,
unincorporated Alameda County, and San Leandro. This spreadsheet also contains unit
costs for the estimate, and is set up to calculate the unit costs of different pavement types.

e Costs from the preceding spreadsheet are tabulated into the FTA format by importing
them into the file labeled “EBBRT FTA Format V11a Full Project July08.xls.” This file
contains a worksheet that tabulates professional services and contingency percentages in
categories that roughly correspond to FTA’s guidelines. Costs are escalated in this file to
YOE dollars based on a cost allocation in the “Schedule” worksheet.

! The estimate was developed based on 2007 unit costs, but these were escalated by 3.5% to represent the 2008
current year.

2 AC Transit East Bay BRT Project, Operations and Maintenance Cost Estimating Methodology and Results
Report, prepared by Kimley Horn and Parsons Corporation, May 2008. This document was submitted to FTA
as part of a preliminary submittal on May 16, 2008.
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AC Transit East Bay BRT Project Capital Cost Estimate Basis

Quantities

Quantities were measured from the 1”=100" scale drawings on aerial photograph
backgrounds that were used to develop the engineering concepts for the projects. In most
cases, the quantities were measured from the CADD files directly, with some manual takeoff.
The items that were measured are shown in the table below.

FTA Category No. | Item Note
10 BRT e Area of busway by width (one- or two-lane)
Guideway and location (at or adjacent to station or away

from stations)
e Intersection treatment

20 Stations e Separate takeoff by length, width and
configuration of platform
e Separate takeoff for ramps

40 Roadways e Roadway repaving, curb construction,
sidewalk reconstruction and pavement
marking at stations

e Other roadway reconstruction, including
pavement marking

e Utility relocation required at station platforms
plus an allowance based on a cost per mile

Landscaping | e  Areas and lengths of median landscaped areas

e Length of new curb for landscaped areas

Mitigation Specific roadway and traffic mitigation items

have been individually quantified and costed.

Items include:

e Parking space replacement and parking
meters for existing spaces

e Pedestrian/bicycle access and
accommaodation, landscaping

e Automobile, bus, van accessways, including
roads, parking lots

e Mitigation of traffic impacts under the Build
Alternative

50 Systems e Traffic signals at individual intersections
requiring new or modified signals; signals to
be removed

e Variable message signs, information kiosks
and ticket vending machines at stations

e A fiber optic communications line running the
length of the guideway

60 Right-of- e No specific ROW acquisition was identified.
Way An allowance was calculated based on an
assumed number of impacted parcels.
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AC Transit East Bay BRT Project Capital Cost Estimate Basis

Quantities were tabulated by individual layout sheet and totaled for each of the political
jurisdictions in the project area. The cost of expanding AC Transit’s current operations
control center capabilities to include monitoring this project was not allocated to any city.
This was considered a systemwide cost.

Quantities for stations were developed from the prototypical platform designs. Up to 37
quantities ranging from signs to shelters and windscreens were quantified. The items include
ticket vending machines (TVM), information kiosks, emergency telephones, and closed-
circuit televisions (CCTV), which are system costs. In addition to the platform amenities,
civil construction items such as excavation, the platform slab, and aesthetic treatments were
quantified.

For existing platforms at Bay Fair BART and 20" Street in Oakland, the cost estimate
includes the addition of system costs that are associated with new platforms.

Quantities for utility relocation have been incorporated into the estimate based on identified
conflicts. An allowance of $200,000 per mile has been added to the quantified costs. See the
section entitled “Assumptions” for a description of the basis for estimating utility relocation
costs.

Unit Costs

Unit costs for civil construction were developed from RS Means 2007 Site Work and
Landscape Costs data. Reductions in production rates were incorporated into the installation
costs to allow for work in confined areas and restricted time windows. The calculated unit
costs were compared to California Department of Transportation (Caltrans) 2007 Contract
Cost Data book and bid prices from comparable road reconstruction projects to establish their
reasonableness. Unit costs for pavement work were converted to square foot basis for use in
comparing alternative pavement sections for the bus transitway.

Unit costs for specialty pavement reconstruction in place are based on information obtained
informally from specialty pavement recycling contractors and from historic bid data.

Unit costs for station amenities were developed from historic data on light rail transit and bus
stop designs for other projects, updated for the East Bay BRT Project, and factored to current
year dollars. Additional input for systems costs was provided by AC Transit staff.

Unit costs of right-of-way were developed based on the judgment of the design engineers.

Pavement Type

The cost estimate worksheets were formatted to compare the costs of alternative bus
transitway pavement sections, including removal and replacement of the existing roadway
pavement with various asphalt concrete (AC) or Portland cement concrete (PCC) structural
sections; or rehabilitation through reconstruction of the existing pavement in place. Pending
detailed materials investigations in a subsequent project development phase, rehabilitation of
the existing roadway pavement was the preliminary choice of pavement type selected for the
bus transitway. This consists of milling the existing AC pavement, full-depth reclamation of
the underlying base course and replacement pavement consisting of six inches of AC.
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AC Transit East Bay BRT Project Capital Cost Estimate Basis

Pavement for both the bus transitway and adjacent traffic lanes will be removed and replaced
with PCC pavement adjacent to station platforms and for an approach distance of 60 feet.
This PCC section is assumed to be 10 inches of PCC over 8 inches of aggregate base.

Add-On Costs

Total project capital costs include the quantifiable costs described above plus other costs that
cannot be specifically identified due to the preliminary nature of the design. These are
known as contingencies and reserves. In addition, the project needs to include what are
sometimes called “soft” costs or project implementation costs. FTA calls these costs
Professional Services, and are the costs of design and management needed to construct the
project. Furthermore, the project budget must include allowances for escalation of costs to
the year of expenditure.

All these indirect costs, sometimes called “add-on” costs, are estimated as percentages of
known construction costs developed from engineering designs. Add-on costs include
unknown but predictable costs associated with planning and design and construction.
Financing costs and escalation also are part of project implementation. The individual add-
on items are discussed below.

Contingencies

Contingencies represent an allowance for unknowns and items that cannot be estimated. At
this conceptual level of the project, there are many unknowns and items that can increase the
project’s cost. There are two groups of contingencies:

1. Planning and Design contingencies, which include:

= General contract conditions;

= Maintenance of traffic;

= Demolition and hazardous materials handling;

= Unknown items or items that cannot be specially quantified at the current level of
design;

= Increases in quantities;

= Changes in standards;

= Changes in market conditions; and

= Changes in scope and environmental mitigation.

2. Construction contingencies, which are allowances for additional costs after a contract
is awarded, and include:

= Changed site conditions;

= Construction change orders and force account work;
= Contractor claims; and

= Contractor mobilization.

Planning and design contingencies have been estimated as percentages of total estimated
construction, vehicles, and right-of-way. The tabulation of the percentages is shown in the
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AC Transit East Bay BRT Project Capital Cost Estimate Basis

“Add-Ons” worksheet of the FTA cost estimate format spreadsheet. Total planning and
design contingencies are:

Design contingency for Construction 37%
Design contingency for Vehicles 21%
Design contingency for Right-of-Way 30%

Construction contingencies, which are to cover changes encountered in the construction
phase once underway, have been calculated as a percentage of the total estimated
construction cost plus planning and design contingencies for construction and vehicles. The
tabulation of the percentage is shown in the FTA cost estimate spreadsheet. Contractor
mobilization has been included in this category. The total construction contingency is 14
percent for construction and 2 percent for vehicles.

The Planning and Design and Construction contingencies are considered “allocated
contingency.” Taken in combination, the total allocated contingencies are:

Total allocated contingency for Construction 56%
Total allocated contingency for Vehicles 23%
Total allocated contingency for Right-of-Way 30%

Project Implementation Costs

Project implementation costs are costs in addition to construction and right-of-way
acquisition. Along with contingencies they are sometimes referred to as “soft” costs (as
opposed to the “hard” costs of actual construction); they are nonetheless required to get the
project built. These costs could include:

« Planning and environmental studies and conceptual engineering;
e Preliminary engineering;

o Detail design;

« Program management;

« Construction management and inspection;

o Design services during construction;

o Administration, insurance, legal and permits; and

o Startup and testing.

For the East Bay BRT project, no costs have been included for planning and environmental
studies or for conceptual engineering as these costs already are contracted and largely
incurred. Project implementation costs are estimated as percentages of construction
(including the respective design and construction contingencies), vehicles (including design
contingencies), and right-of-way (including design contingencies). The tabulation of the
percentages is shown in the FTA cost estimate spreadsheet. Total percentage allowances for
implementation costs of construction, vehicles, and right-of-way are:

Project Implementation for Construction  31%
Project Implementation for Vehicles 8%
Project Implementation for Right-of-Way  12%
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AC Transit East Bay BRT Project Capital Cost Estimate Basis

Reserve

Project reserve is sometimes referred to as “unallocated contingency.” Reserve is calculated
as a percentage of the total of estimated costs, contingencies, and project implementation
costs. A value of four percent has been used.

Finance charges

Finance charges represent interest on bonds or other borrowing instruments needed by the
owner to implement the project. No finance charges have been included for this project at
this time. The sum of the previous totals and the finance charges represents the total
unescalated project cost in current dollars.

Escalation

Escalation approximates the actual project costs in the year of expenditure. Escalation is
calculated at the rate of 3.5 percent per year from the current year (2008) estimate to the
approximate year of expenditure. The escalation rate is based on the five-year rolling
average Construction Cost Index for the San Francisco Bay Area (Engineering News and
Record, April 2008). This index was selected over Consumer Price Index (CPI) and
Producer Price Index (PPI) data compiled by the U.S. Department of Labor as being more
representative of near-term local trends.

The sum of the unescalated budget cost and the escalation represents the total project cost at
completion (i.e., in future dollars).

Cost Multipliers

The application of all the add-on factors yields total project costs that are a factor of 2.77
greater than the base year construction cost subtotal.

Assumptions

Utilities

Costs were estimated for relocation of specific utilities identified as conflicting with the
proposed improvements. In addition to these, an allowance of $200,000 per mile has been
added to account for anticipated utility relocation that cannot be identified at this stage of the
project.

It is assumed that parallel underground utilities within the limits of the BRT transitway will not
be relocated. Manholes, vault openings and other surface access facilities such as valve boxes
will remain in place. When access to the utilities in the transitway is required, it is assumed that
buses will be diverted to the parallel roadway or the bus transitway in the opposite direction.

Crossing or transverse underground utilities will not be relocated, nor will sleeves be
constructed around the carrier pipes except under station platforms and the adjacent BRT
transitway. In the absence of specific information on utility routing, the cost of these
elements will be included in contingencies.

Utilities will be relocated where surface penetrations fall within the limits of platforms and
access paths to the platforms from crosswalks. Facilities in this context include manholes,
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AC Transit East Bay BRT Project Capital Cost Estimate Basis

pullboxes, vaults, valves, and similar items where maintenance operations could interfere
with passenger access or bus operations. This also applies to facilities located in the bus
transitway adjacent to the platforms. Other utility relocations could be required to install
traffic and BRT signals, and BRT communications ducts and cabinets.

Right-of-Way
An allowance has been calculated for right-of-way acquisition for anticipated street widening
at some intersections. Three types of property impacts have been identified:

e Full acquisition of a parcel (FTA Category 60.01)
e Relocation of households or businesses (FTA Category 60.02)
e Severance Damages for partial parcel acquisitions (Added to Category 60.02)

The numbers of parcels affected were estimated by the design engineers based on their
judgment. The number of relocations was assumed to be the same as the number of parcels
fully acquired.

Unit costs associated with each of the three types of acquisitions were developed as follows:

e Parcel acquisition: $650,000 to $750,000 each, depending on the location
e Relocation: $100,000 based roughly on Caltrans practice
e Severance: $50,000 to $75,000 per impacted parcel

Page 9



5.0 Operations and Maintenance
(O&M) Cost



AC Transit East Bay Bus Rapid Transit Project
Request to Enter Project Development, September 2008

5.0 O&M Costs

This section summarizes the assumptions and methodology used to develop operating
and maintenance (O&M) cost for the East Bay BRT project.

An O&M model was developed to forecast baseline/no-build and the East Bay BRT
project O&M costs, based on AC Transit’s 2008 budget. The model is a four-variable cost
allocation model based on cost by line item for AC Transit operations. A report describing
the structure of the model, the operating plan for the baseline and build alternatives, the
projected O&M costs of the no-build alternative, and the application of the model to
forecast O&M costs for the East Bay BRT project is attached to this section.

The O&M model consists of a simple four variable formulation. The cost drivers selected
for use in the O&M model include vehicle miles, vehicle hours, peak buses, and stations.
The unit costs for the first three cost drivers were derived using AC Transit’s budgeted
2008 O&M expenses. The stations unit cost is introduced in the estimate of East Bay BRT
O&M costs to capture the special costs of BRT O&M, such as systems and communications
expenses, station and transitway maintenance, and fare collection. The stations unit cost is
expected to consist primarily of labor with some ongoing materials costs. The unit cost
was developed based on the additional staffing that will likely be required to maintain the
BRT facilities, monitor operations, and collect fares. Labor costs for these positions were
derived from AC Transit’s 2008 budget information for comparable labor types.

Compared to the no-build alternative, the incremental cost of implementing the East Bay
BRT project is estimated at approximately $3.95 million per year (2008 dollars).
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1.0 INTRODUCTION

1.1 Purpose of this Document

This report documents the estimated costs associated with operating and maintaining the
AC Transit East Bay Bus Rapid Transit (BRT) Project and the methodology used to
generate these costs. Operations and maintenance (O&M) estimates reflect the direct and
indirect staffing requirements — or labor costs — and materials and supplies costs that can
reasonably be allocated to providing revenue service in the proposed project corridor. An
important objective in developing O&M costs is to determine the additional resources
that will be required by AC Transit to operate full BRT service, which will replace

Route 1R Rapid and complementary Route 1 local service when capital improvements
are completed sometime around 2015. Using this information, AC Transit can determine
the long-term financial implications of the East Bay BRT Project on its operating budget.

Understanding the implementation and operations costs also allows FTA to assess the
cost-effectiveness of the East Bay BRT Project. Annual O&M costs for the project — the
Build Alternative — along with annualized capital costs are compared to the
Baseline/No-Build Alternative. A project should achieve a cost-effectiveness threshold
in order to be eligible for Section 5309 Small Starts funding, which AC Transit assumes
will provide approximately 30 percent of the East Bay BRT capital costs.

Estimated O&M costs for the East Bay BRT Project are reported for the first full year of
revenue operation of the complete project, assumed to be 2015. Some segments of the
corridor could open before that year, but 2015 is year when full BRT service is expected
to be operational; it also represents the forecast year for ridership. O&M costs are
estimated in constant 2008 dollars and do not include escalation.

The content of the report is as follows:
Chapter 1: Introduction, including a brief description of the project.

Chapter 2: Operating Plans, for both the Baseline/No Project Alternative and the East
Bay BRT Project.

Chapter 3: O&M Cost Estimating Methodology, which explains the derivation of the
O&M model and basic assumptions incorporated into the model
parameters.

Chapter 4. O&M Costs, for both the East Bay BRT Project and Baseline/No Project.

Chapter 5: Conclusion.
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Appendices, including background data used to develop the O&M cost allocation
model.

1.2 Project Description

The East Bay BRT Project will provide express bus service along an approximately 17-
mile-long corridor extending from downtown Berkeley and the University of California
at Berkeley at the northern end, through downtown Oakland, to San Leandro at the
southern end. This corridor has characteristics that are highly conducive to transit use
and particularly well-suited to BRT. The corridor is home to 260,000 residents and
contains some of the highest employment and residential densities in the East Bay.

The project corridor is centered on downtown Oakland, the East Bay’s largest city, which
provides work for 71,000 people. The northern end of the corridor is anchored by the
University of California at Berkeley (UC Berkeley), host to almost 35,000 students and
over 15,000 employees. An additional 14,000 employees work in downtown Berkeley.
South of downtown Oakland, a third of the corridor passes through some of the San
Francisco Bay Area’s densest residential neighborhoods, averaging 13,440 persons per
square mile (21 persons per acre). The southern end of the corridor is anchored by the
Bay Area Rapid Transit (BART) BayFair Station, a major transfer station for three BART
lines and seven local bus routes. The station also serves the Bayfair Center, a regional
shopping mall that currently is under expansion.

The corridor, especially the East Oakland segment along International Boulevard,
includes substantial concentrations of low-income, ethnic minority, and transit-dependent
populations. AC Transit buses in this corridor currently carry approximately 21,200
riders a day, approximately 10 percent of AC Transit’s systemwide ridership.

The proposed alignment for East Bay BRT service is shown in Figure 1-1. The
alignment is predominantly bidirectional along arterial streets but includes three segments
where the alignment is split into one-way couplets. North to south, it would follow:

Two-Way BRT:
e Shattuck Avenue, from Addison/Center Streets to Bancroft Way/Durant Avenue.

One-Way Couplet:
e Bancroft Way (northbound service only) and Durant Avenue (southbound service
only) to Telegraph Avenue.
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Two-Way BRT:
e Telegraph Avenue, to 20" Street in downtown Oakland;
e 20" Street to Broadway; and
e Broadway to 12" and 11" Streets.

One-Way Couplet:
e 12" Street (northbound service) and 11" Street (southbound service) to 12" Street
merge at Lake Merritt.

Two-Way BRT:
o 12" Street to 1% Avenue.

One-Way Couplet:
e East 12" Street to 14" Avenue; 14" Avenue to International Boulevard
(southbound service); and
e 1% Avenue and International Boulevard to 14™ Avenue (northbound service).

Two-Way BRT:
e International Boulevard (Oakland) and East 14™ Street (San Leandro) to Bayfair
Drive at Bayfair Center; and

e Bayfair Drive and BayFair BART Station access road to terminus at BayFair
BART Transit Center.

Specific design elements of the East Bay BRT project include:

Dedicated transit lanes, formed by converting existing traffic lanes to BRT-only. Lanes
are primarily in the roadway median (e.g., Shattuck Avenue, Telegraph Avenue,
International Boulevard, East 14™ Street) although in limited segments they are located in
or next to the curb lane. For several blocks in downtown Oakland, central and downtown
San Leandro, and near Bayfair Center and the southern terminus of BayFair BART, BRT
buses would operate in mixed-flow lanes. Figure 1-2 shows schematically the segments
of the project alignment where median-running, side-running, or mixed flow operations
are proposed.

e Light-rail like stations, of which there are 49, including the line termini and the
existing Uptown station on 20" Street. The general station locations are shown in
Figure 1-1, with representative designs for side and median stations shown in
Figure 1-3. Planned stations features are:
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Figure 1-1: East Bay BRT Project Alignment

o
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o Raised platforms (approximately 13 inches above top of pavement);

o Canopies and passenger amenities (seating, message signs, information
kiosks, emergency telephone and closed circuit camera monitoring of
platforms);

o0 ADA-compliant routes of access; tactile warning bands (approximately 24
inches wide) incorporated into the platform edge; and

o Ticket vending machines for off-board fare collection.

e Advanced transit signal priority (TSP), which reduces stopped delay at
intersections.

BRT buses will be low-floor articulated, approximately 60 feet in length and 8.5 feet
wide, with a full load capacity of 90 passengers.

BRT service will be frequent, operating initially on approximately 5-minute headways
(time between consecutive buses) each direction during peak periods, 5 minutes midday,
and 10 minutes evenings. Owl or all-night service, continuing from midnight to 5 a.m.,
also will be provided. Over time, service headways would become more frequent as
demand warrants.

The proposed BRT project would achieve the following needed service and efficiency
improvements:

e High frequency, high capacity bus service during both peak commute periods
and midday to improve service capacity and reduce passenger wait times.

e Faster, more reliable service using dedicated transit lanes and transit signal
priority to avoid competition with other vehicles and obtain faster and more
reliable travel times. More widely spaced station stops, prepaid ticketing and
low-floor boarding will decrease the time spent on stops and starts and on the
boarding process.

e Increased operational efficiency and reduced per rider costs by improving
transit reliability and increasing bus speeds. Reducing stops and starts will
decrease transit vehicle wear and tear and reduce maintenance and fuel costs.

Improved safety and security, convenience, and comfort. BRT stations will offer fare
machines, real-time arrival information, shelters, benches, security features, boarding
platforms, and other amenities.
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Figure 1-2: BRT Operations and Configuration of Transitway
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Figure 1-3: Representative Side and Median BRT Stations
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2.0 OPERATING PLANS

For comparison, the operating plan for the Baseline/No Project Alternative is described
first. The changes to the Baseline/No Project proposed under the East Bay BRT Project
are described next.

2.1 Baseline/No-Build Alternative

The Baseline/No-Build Alternative includes all currently planned and programmed
projects in the study area and recently implemented transit service improvements.
[Readers are referred to the East Bay BRT Draft Environmental Impact Study/Draft
Environmental Impact Report (DEIS/DEIR) for additional detail on projects and transit
services that form the Baseline/No-Build condition. A copy of the East Bay BRT
DEIS/DEIR is provided in the supporting documentation CD provided as part of the
preliminary Small Starts submittal sent to FTA in May 2008.]

Currently, AC Transit operates several local and limited stop bus services within the
transportation corridors connecting downtown Berkeley, downtown Oakland and
southern San Leandro. The services between downtown Berkeley and downtown
Oakland include Route 51 in the College Avenue-Broadway corridor, Route 18 along the
Shattuck Avenue corridor from downtown Berkeley to MacArthur BART, and Route 15
in the Martin Luther King Junior Way corridor. Within the immediate corridor proposed
for BRT improvements, centered on Telegraph Avenue, Route 1R Rapid and Route 1
Local service is provided. These services were initiated in summer 2007, replacing
Route 40/40L and Route 43 along the Telegraph Avenue segment between Shattuck
Avenue and 20" Street/Broadway. Route 1R is express service that includes transit
signal priority through intersections and stop spacing of roughly one-half mile.

The main services from downtown between Oakland and southern San Leandro include
Route 40/40L in the Foothill Boulevard-Bancroft Avenue corridor and Route 1R Rapid
and Route 1 Local service in the International Boulevard/East 14" Street corridor.

Route 1R Rapid and Route 1 Local services are a continuation of service operated
between Berkeley and Oakland. As noted previously, East Bay BRT service will replace
Route 1R Rapid and Route 1 Local service. Table 2-1 summarizes the basic parameters
that characterize Route 1R Rapid and Route 1 Local service.

Route 1R Rapid and Route 1 local service are the defining elements of the Baseline/
No-Build Alternative. In 2015, the services are assumed to be very similar to the express
and local services operated currently, with a few moderate changes. These changes are
shown in Table 2-1 alongside existing service parameters. One important change is owl
service is assumed to be part of Route 1 service. In fact, owl service is provided
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Table 2-1 Existing AC Service in Project Corridor and
Baseline/No-Build Alternative Enhancements (2015)

Weekday Headway in Minutes® Weekend Headway in Minutes®

Segment Route Stops Peak Midday | Evening Oowl Peak Midday | Evening Owl
1R

Downtown ; 7 12 12

Berkeley/ (Rapid)

Shattuck Avenue L 24-27 15 20 20 [60]? 20 20 20 [60]?

to Telegraph (Local)

Avenue 800 24-27 60° 60°
1R

Telegraph (Rapid) 5 12 12

Avenue to 1 ) 2

Downtown (Local) 16 15 20 20 [60] 20 20 20 [60]

Oakland 3 3
800 16 60 60
1R

Downtown (Rapid) 19 12 12 15 15

Oakland to 1 2 2

Downtown San (Local 53 15 20 20 [60] 20 20 20 [60]

Leandro 3 3
801 53 60 60
IR 5 12 12 15 15

Downtown San (Rapid)

Leandro to 1 5 5

BayFair BART (Local) | 1516 15 20 20 [60] 20 20 20 [60]

Station 3 3
801 15-16 60 60

Source: AC Transit Route Schedules, Winter 2008.

Notes:

! Typical headway during the period cited. For O&M cost estimates, including estimates of hours and miles of service, actual
route schedules, and AC Transit route performance statistics were used.

% There currently is no owl service but Route 1 is assigned owl service operating on late night routes 800 and 801 in 2015

Baseline scenario

® Owl service operates from approximately 12 midnight to 5:00 a.m. and, therefore, provides for 24-hour service coverage

in the corridor.
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Table 2-2 East Bay BRT Service along Project Corridor (2015)

Weekday Headway in Minutes®

Weekend Headway in Minutes®

Segment Route | Stops| Peak | Midday | Evening | Owl’ [ Peak | Midday | Evening ow!?
Downtown Berkeley/ East

Shattuck Avenue to Bay 6 5 5 10 60 12 12 15 60
Telegraph Avenue and BRT

Oakland City Limit

Telegraph Avenue from East

City Limit to Downtown Bay 9 5 5 10 60 12 12 15 60
Oakland (Broadway @ BRT

14" Street)

Downtown Oakland to San| East

Leandro City Limit (Durant | Bay 22 5 5 10 60 8 8 10 60
Avenue) BRT

San Leandro from City East

Limit to BayFair BART Bay 12 5 5 10 60 8 8 10 60
Station BRT

Source: AC Transit and Kimley-Horn and Associates, Inc.

Notes:

lTypical headway during the period cited. For O&M cost estimates, including estimates of hours and miles of service, service

frequencies are assumed to transition (i.e., progressively increase or decrease) into the subsequent period.
20wl service operates from approximately 12 midnight to 5:00 a.m. and, therefore, provides for 24-hour service coverage

in the corridor.
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Table 2-3 Operating Resources Required for Existing,
Baseline/No-Build, and East Bay BRT Service in Project Corridor

Alternative

Baseline/No-Build
(Route 1R and 1 Local)

East Bay BRT Project
(Combined BRT and Local)

Operating o Percent Percent Increase
Parameter 2008 Existing Increase over over Baseline/
2015 Existing 2015 No-Build
62,221 Rapid 62,434 Rapid
Ainnuaj Platform 82,227 Local 93,649 Local 8% 165,517 6%
144,448 Total 156,083 Total
Annual Vehicle 765,134 Rapid 765,134 Rapid
Miles? 899,450 Local 962,577 Local 4% 2,251,148 30%
1,664,584 Total 1,727,711 Total
15 Rapid 15 Rapid
Peak Vehicles 16 Local 16 Local 0% 31 0%
31 Total 31 Total
36 Rapid 36 Rapid op5
Stops/Stations4 110 Local 110 Local 0% 49 -55%
110 Total® 110 Total® [+36%]

Source: AC Transit route performance statistics, Winter/Spring 2008; Kimley-Horn and Associates, Inc.

Notes:

! Estimates from the calibrated O&M model; therefore, the figures differ slightly from AC Transit published statistics. However,
use of model estimates ensures consistency in comparisons with future Baseline/No-Build and East Bay BRT alternatives.

2 Platform hours include all hours a bus is in revenue service, laying over at the end of the line, and proceeding to/from the
operating division. This is equivalent to the elapsed time from when the bus leaves the operating division until it returns.

% Total miles operated, including while the bus is in revenue service and going to/from the operating division.
“Bus stops served by Routes 1R and 1 and BRT stations served by East Bay BRT.

5 Rapid and Local stops share the same location although there are fewer designated Rapid stops. The number of BRT stations
is compared to total number of Route 1 and 1R stop locations. The percent change in express service stops (BRT relative to
Route 1R) is provided in parentheses.
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currently in both the Telegraph Avenue and International Boulevard/East 14" Street
corridors by Route 840 (north) and Route 801 (south). Assigning the service to Route 1
in 2015 allows for an easier comparison of service changes — and associated costs —
resulting from implementation of East Bay BRT service, which also is to include owl
service. Proposed East Bay BRT service in 2015 is shown for comparison in Table 2-2.
The differences in corridor service are clear and not distorted by omitting service along
the project alignment simply because it was provided under a different route name.

Table 2-3 shows service level characteristics, including the estimated miles, hours, and
peak buses required to operate existing and 2015 Baseline/No-Build service.

Existing Service

In winter/spring 2008, Route 1R Rapid service was provided from downtown Berkeley to
BayFair BART in South San Leandro on 12-minute peak and 12-minute midday
headways, each direction. The span of service was approximately from 5:53 a.m. (first
trip departure) to 7:00 p.m. (last trip departure), or 13 hours. There was no evening
service. Weekend/holiday service frequencies were lower, with 15-minute headways all
day between the hours of 7:33 a.m. and 6:06 p.m. (i.e., no evening service). However,
Route 1R operated only between downtown Oakland and BayFair BART. No express
service was provided weekends in the Telegraph Avenue corridor as demand in the north
segment of the corridor is less than in the south, and was accommodated with local
service only.

Route 1 Local service was provided from Berkeley to BayFair BART on weekdays on the
same alignment as Route 1R, with peak headways of 15 minutes and midday and evening
headways of 20 minutes. The span of service extended from 5:12 a.m. to 11:50 p.m. On

weekends, Route 1 Local operated on 20-minute headways the entire service day between
downtown Berkeley and BayFair BART (5:02 a.m. to 11:50 p.m.).

The combined service plans for routes 1R Rapid and 1 Local resulted in peak hour
headways of 6.7 minutes throughout the corridor, required 31 peak buses, and consumed
1.7 million vehicle miles and 144 thousand platform hours annually.

2015 Baseline/No-Build Alternative

Baseline/No-Build service in 2015 is assumed to be similar to existing service levels in
the corridor but with the addition of owl service on Route 1 Local. AC Transit does not
foresee demand increasing sufficiently, given current ridership trends and service
constraints that tend to limit opportunities to capture more of the corridor travel market,
to justify major service enhancements. The combined service headways would remain
the same, offering 6.7-minute average frequencies during both peak periods and 7.5-
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minute average frequencies midday. The peak vehicle requirement for routes 1R Rapid
and 1 Local is assumed to remain constant at 31 buses as for 2008 calibrated conditions.
Annual platform hours and total vehicle miles will increase by about 8 percent and 3
percent, respectively, due to the assignment of owl service to Route 1 and adjustments in
run times (i.e., vehicle trip times). Operational problems have been experienced on
existing Route 1R and Route 1 services, requiring adjustments to the scheduled trip and
recovery times. The 2015 service scenario anticipates that run times will not improve but
deteriorate some relative to the current published schedule, based on growth in traffic
congestion and observed trends in corridor transit travel times.

The derivation of peak buses, platform hours, and vehicle miles for both Route 1R Rapid
and Route 1 Local service in 2015 is shown in Appendix A, Tables A-1 and A-2.

2.2 East Bay BRT Project

The operating plan for East Bay BRT service in 2015 assumes an increase in both vehicle
miles and hours of service in the corridor. Higher weekday peak frequencies of 5
minutes and base frequencies of 5 minutes are proposed throughout the corridor. Five-
minute peak headways are necessary to accommodate estimated peak hour, peak
direction demand at the maximum load points along the alignment. Weekend/holiday
service also will increase relative to combined Route 1R and Route 1 service. A split
weekend schedule is proposed to reflect the differing levels of demand in the north and
south segments of the corridor (demand tends to be relatively higher on weekends in the
south). A split schedule would reflect what currently is operated and proposed to
continue on Route 1R and Route 1. Between Berkeley and downtown Oakland, East Bay
BRT buses would operate on 12-minute frequencies during the day, 15 minutes in the
evening and 60 minutes for owl service; between downtown Oakland and BayFair BART
in San Leandro, buses would operate on 8-minute frequencies during the day, every 10
minutes in the evening and 60 minutes for owl service.

Overall, higher frequency weekday and weekend service results in an increase in
platform hours of approximately 6 percent and total vehicle miles of 30 percent relative
to the Baseline/No-Build Alternative. Miles increase more than hours due to the faster
average travel time of BRT buses compared to both Route 1R and Route 1 buses, and the
fact that more one-way and round trips through the corridor would be possible during a
given time period. The weekday peak vehicle requirement remains at 31 buses also for
this reason. Shorter round trip times, including layover, allow more productive use of the
bus fleet. For example, each peak bus assigned to East Bay BRT service can make 0.37
round trips per hour during the peak; on Route 1 and 1R, each peak bus can make on
average just 0.29 round trips per hour.
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The hours estimate for East Bay BRT is based on the conservative assumption that travel-
time savings will only be from faster run times, with layover at the terminals remaining
unchanged compared to the baseline due to collective bargaining unit agreements in place
that guarantee drivers adequate break periods. There may be an opportunity to decrease
the planned recovery time portion of the layover because of improved reliability of the
BRT service and the reduced need for additional time to cover runtime perturbations.
However, layover on Route 1 R cannot be reduced due to contractual obligations,
observed run time unreliability, and the resulting need to include schedule recovery as
part of the end of line turnback time. The derivation of peak buses, platform hours, and
vehicle miles for 2015 East Bay BRT service is shown in Appendix A, Table A-3.
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3.0 O&M Cost Estimating Methodology

3.1 Existing AC Transit Cost Allocation Factors

AC Transit currently estimates O&M costs of service changes using cost allocation
models. Referred to as unit cost models, the models are developed by basically assigning
operating costs, derived from the agency operating budget or from cost experience, to
factors such as:

= Scheduled/actual vehicle miles;

= Scheduled/actual vehicle or operator hours;

= Number of (peak) buses required for weekday service;
= Number of major facilities (e.g., garages); and/or

= QOther factors.

These factors represent the resources that are consumed in delivering transit service.
When assigned a cost, for example $/mile or $/hour, they can be used to estimate the cost
of a service change based on the change in resources consumed. (For additional detail on
the assumptions and logic of unit cost models as well as approaches to developing a
model, see Transit Cost Analysis, E. Beimborn, University of Wisconsin, Milwaukee or
Fully Allocated Cost Analysis, Guidelines for Public Transit Providers, by Price
Waterhouse, November 1986.)

AC Transit’s unit cost model is based on two factors: platform hours and vehicle miles,
to which direct, overhead, and total (direct plus overhead) costs are assigned. The O&M
model is not an integrated two-factor model where certain costs are assigned to one
variable and certain costs to the other variable. All costs are assigned to either hours or
miles, and a single unit operating cost per hour and a single unit operating cost per mile
are calculated. Service changes can be evaluated from either perspective: the change in
hours or the change in miles of bus operation, which translates into a change in operating
costs. Service changes can be analyzed for the marginal (or incremental) change in
operating costs by using either of the direct unit cost factors. Alternatively, the total
change in operating costs can be estimated using either of the total (direct plus overhead)
unit cost factors.

Table 3-1 lists the service factors that were the basis of AC Transit’s FY 2007-2008 O&M
cost allocation model. Table 3-2 indicates the unit costs, either cost per platform hour or
cost per vehicle mile, that are multiplied by the change in either platform hours or vehicle
miles resulting from a service adjustment to estimate the effect on systemwide O&M costs.
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Table 3-1 AC Transit Cost Allocation
FY 2007-2008 Service Parameters for Cost Allocation Calibration

Factor Weekday Saturday Sunday/Holiday Annual
Platform Hours" 1,639,830 170,040 197,100 1,993,793
Vehicle Miles® 21,482,941 2,019,836 2,346,060 25,572,073
Peak Vehicles® 524 524
Rapid Stations/Stops” 36 24 24 36

Source: AC Transit District statistics (TR238, Spring 2007 and FY 2007-2008 Budget.

Notes:

! Total hours operated, from pull-out of the operating division to pull-in, including revenue service,
layover/turnback, pull-out and pull-in time.

% Total bus miles operated, division pull-out to division pull-in

¥ Maximum buses required during either a.m. or p.m. peak to operate scheduled service; weighted average
of school weekday and non-school weekday assignments.

4 Rapid stops, which are not included in AC Transit cost allocation.

Table 3-2 AC Transit Unit Costs for Estimating Effects of Service Changes
Platform Hours and Vehicle Miles: Direct and Total Unit Costs, FY 2007-2008 Budget

Platform Hours | Vehicle Miles | Peak Buses
Budgeted Service Levels® 1,993,793 25,572,073 532/503
Direct Cost of Service (per unit of service)® $113.05 $8.81 NA
Overhead Cost (per unit of service)® $29.73 $2.32 NA
l’(e);[\z/iilc(é;)st (Direct plus Overhead per unit of $142.79 $11.13 NA
Source: AC Transit Finance Department; FY 2007-2008 Budget
Notes:

! Hours and miles assumed in FY 2007-2008 budget; peak buses from spring 2007, with school day and school
holiday requirements listed. Peak buses are not included in AC Transit O&M cost allocations.

2 Direct costs ($225 million in FY 2007-2008) include operator and maintenance worker wages and benefits;
maintenance materials and supplies (fuel, tires, parts, etc.) and direct management, supervision, and clerical in
the Transportation and Maintenance departments.

% Overhead costs ($59.3 million in FY 2007-2008) include general administrative salaries and fringes; utilities,
insurance, leases and rentals, interest expense, and other nonoperational services and supplies.

As previously noted, one factor or the other is applied to estimate either the incremental
or the total change in O&M costs. Peak buses and bus stops (or stations) are not part of
the O&M cost allocation but shown for comparison with the more detailed cost allocation
model developed to estimate costs of the East Bay BRT Project relative to the
Baseline/No-Build Alternative.
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The AC Transit cost allocation model would estimate the costs of a 1,000 platform hours
and 12,845 vehicle miles (the latter based on the system average speed of 12.83 miles per
platform hour) service change as follows:

1,000 hours x $142.79/hour= $142,790 annual increase in O&M costs; and
12,845 mile x $11.13/mile= $142,965 annual increase in O&M costs.

The estimates are very similar because an average system speed was used to derive
vehicle miles. The estimates could diverge if the ratio of platform hours to vehicles miles
differed significantly from the system average. An express service would show higher
miles than hour costs, for instance. But, the two factors allow the analyst to use two
different approaches to estimating costs of service changes.

3.2 Four-Factor Cost Allocation Model for Estimating O&M
Impacts of East Bay BRT Project

A more detailed cost allocation model was developed for estimating the costs associated
with the East Bay BRT Project and for comparing project costs to the Baseline/No-Build
condition. Cost estimates need to reflect the substantially different operating
environment for BRT, a new method of fare collection, and the additional requirements
of maintaining new facilities and systems, such as BRT stations, the transitway,
communications and safety/security monitoring systems, and transit signals. The fact
BRT buses will operate at a significantly higher average speed than other local and East
Bay express services needs to be reflected by differentiating hourly from mileage costs.
The maintenance of new facilities and systems, and enforcement of self-service fare
collection will necessitate AC Transit hiring additional personnel and possibly contract
for additional services.

Upon consideration of these circumstances, a determination was made that an expanded
cost allocation model would be developed, based also on AC Transit’s FY 2007-2008
budget, and incorporating additional factors for overhead and new costs generated by the
East Bay BRT Project. Four resource factors were designated to represent the various
types of O&M costs:

1. Platform Hours — for direct operating costs that vary with hours of service, which are
primarily operator wages and fringes, and related transportation division services and
expenses (e.g., field supervisory labor, operator payroll taxes).

2. Vehicle Miles — for direct operating costs that vary with bus miles driven, which are
primarily maintenance worker wages and fringes, and related maintenance division
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supervisory and clerical support; fuel, oil, tires, and other parts and supplies for
maintaining bus operations.

3. Peak Vehicles — which represent overhead and other fixed costs for operating bus
service, such as management labor and fringes (i.e., above the supervisory level);
facilities and other infrastructure maintenance labor and fringes and also facilities
utilities, materials and supplies costs; security services; office supplies and services;
insurance; and taxes other than operator and maintenance worker payroll taxes. Most
expenses outside of the transportation and maintenance divisions are allocated to peak
vehicles. Executive management labor and fringe costs in the transportation and
maintenance divisions also are allocated to peak vehicles.

4. BRT Stations — a resource factor that captures the special costs of BRT system O&M,
such as systems and communications expenses, station and transitway maintenance,
and fare collection. Normally fare collection expenses are allocated to peak vehicles
(as buses have on-board fareboxes), but for the East Bay BRT, passenger fares will be
collected at station ticket vending machines and fare enforcement will be by roving
inspections. Therefore, the number or scale of both fare collection and enforcement
is directly related to the size of the BRT system, which is represented by the number
of stations.’

The first two factors represent the highly variable costs of BRT operations while the last
two factors represent fixed costs, that is, those that do not change frequently. Buses
required for revenue service will only change every three to four months, if that,
assuming there is a significant service change. Fleet size determines the required number
and size of facilities, such as yards and garages. The level of administration in an agency
also is directly related to the scale of operations, best reflected by the number of revenue
vehicles. BRT stations offer a similar measure for the special costs that an agency like
AC Transit will incur as a consequence of undertaking a major new investment in rapid
transit facilities.

Costs in the AC Transit FY 2007-2008 operating budget were assigned to the first three
of these resource factors based on the rationale described and following
recommendations of the literature. Appendix B, Table B-1, shows this allocation by
major budget line item, or cost category, as well as the total annual expense in that cost
category. Dividing the total expenses assigned to each factor by the budgeted service
parameter, from Table 3-1, above, yielded the unit costs. For costs related to vehicle
miles, one further adjustment was made to the calculated unit cost. Because East Bay
BRT service will be provided entirely by 60-foot articulated buses, a unit cost per vehicle

! Length of BRT alignment would be an alternative measure for this “fixed” cost.
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mile based upon essentially FY 2007-2008 maintenance costs averaged over the entire
AC Transit fleet (which is mainly 40-foot buses) will underestimate the actual cost per
mile of a 60-foot bus with more tires, more doors or other equipment, and slightly lower
fuel economy. Therefore, the unit cost per vehicle mile was increased by 20 percent from
the calculated value to reflect the increased maintenance costs of articulated buses. Unit
cost per hour is not affected as these buses require only one operator. The 20 percent
upwards adjustment in per vehicle mile cost is based upon information reviewed with AC
Transit maintenance staff and the fact articulated buses have eight as opposed to six tires,
four as opposed to 3 doors, and about 17 percent lower fuel economy than the fleet
average, which largely is comprised of standard 40-foot buses.?

Costs assigned to BRT stations are outside of the AC Transit budget and were derived
independently. The costs will be primarily labor with some ongoing materials costs.
Table 3-3 lists the additional staffing that will likely be required to maintain the BRT
facilities, monitor operations, and collect fares. The position costs are derived from AC
Transit FY 2007/2008 budget information for comparable labor types. The estimate
reflects incremental positions only in an effort to avoid double counting. For instance, a
higher number of fare inspectors will likely be required during peak travel periods to
cover the full 49-station BRT line. And, more than three controllers will be necessary to
monitor service 24 hours a day seven days a week. Similarly, more than two
maintenance workers might be required for system upkeep. However, AC Transit
already has staff, if not in similar positions at least in transferable positions, on Route 1R
Rapid, Route 1 Local, and on other District services that can be assigned to East Bay
BRT service to: 1) fill gaps in coverage; and/or 2) augment peak needs.

The incremental labor costs assigned to stations total $1.6 million. A materials and
supplies allowance for annual maintenance of stations, the BRT transitway, and special
equipment (ticket vending machines, signals and communications equipment, etc.) would
increase the total costs assigned to BRT stations to approximately $1.9 million. Here are
49 proposed BRT stations, resulting in a unit cost per station of $39,000. The data used
to estimate the unit cost per BRT station are shown in Table 3-4 along with the data and
any adjustments that were made to estimate the unit costs per platform hour, bus mile and
peak bus used in the model. The final equation for the four-factor O&M cost model also

% The AC Transit fleet average fuel economy is 3.85 miles per gallon (mpg). The fuel economy of Van
Hool articulated buses, according to AC Transit maintenance staff, varies from 2.95 mpg to 3.54 mpg, or
a simple average of 3.21 mpg. This is approximately 17 percent lower than the fleet average. BRT buses
should achieve fuel economy on the high end of the range as stops and starts are more limited (with the
exception of Transbay and some express routes, including Route 1R) and travel speeds are more uniform
(compared to Route 1R). However, the 20 percent per mile unit cost adjustment for articulated buses also
provides an allowance for higher fuel prices, which are increasing the shares of maintenance and total
agency operating budgets going towards fuel, and the differential impact lower fuel economy buses
would have on those costs.
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is shown. Note that costs are additive. Total annual costs are the sum of all hours,
vehicle miles, vehicle, and BRT station costs.

The four factor model also is appropriate for estimating annual costs of the
Baseline/No-Build Alternative. The adjusted per mile cost is relevant as most buses
assigned to Route 1R Rapid and Route 1 are 60-foot articulated buses. Because there will
be no transitway and very limited station costs, the BRT station unit cost is not
significant. (Route 1R and Route 1 use the Uptown Station on 20" Street, between
Telegraph Avenue and Broadway; also, the Route 1R stops have more amenities than
normal bus stops). Thus, it is reasonable to assign some level of “stations” costs to the
Baseline/No-Build Alternative. For purposes of cost comparisons with East Bay BRT
service, which has 49 stations, Baseline/No-Build service is assigned costs equivalent to
just one station. (See Section 4.0.) Basically, three factors — miles, hours and peak
buses — can be used to estimate Baseline/No-Build O&M costs with a minor adjustment
for bus stop and station maintenance costs.

Table 3-3 Incremental O&M Costs Assigned to BRT Stations
Staffing for Station, Transitway and Systems Equipment Maintenance

Labor and Fringe
Position/Function per Position Positions Annual Cost
Technicians (Signals/Communications, Fare, Other) $ 148,000 3 $ 444,000
Systems Supervisor $ 158,000 15 $ 237,000
Station and Transitway Maintenance $ 94,000 2 $ 188,000
Fare Inspectors $ 92,000 5 $ 460,000
Control Center Operator $ 94,000 3 $ 282,000
Total Labor 14.5 $ 1,611,000
Materials and Supplies Allowance $ 300,000
Total Labor and Materials and Supplies $ 1,911,000

Source: Kimley-Horn & Associates, Inc. based on AC Transit FY 2007-2008 Position Budgets
Positions are additional staff required besides those in base budget and indirectly allocated to BRT.
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Table 3-4 Revised AC Transit O&M Cost Model
Four Factor Cost Model Based on FY 2007-2008 Budget and Service Levels

Platform Hours® Bus Miles? Peak Buses® BRT Stations®
Allocated Operating
Expense $121,463,830 $61,054,321 $101,203,701 $1,911,000
Service Level 1,993,793 25,572,073 524 49
Unit Cost $60.92 $2.39 $193,137 $39,000
Cost Adjustments $ 0.48 (+20%)
Final Unit Cost $60.92 $2.87 $ 193,137 $ 39,000

Annual O&M Cost = Hours x $60.92 + Miles x $2.87 + Buses x $193,137 + Stations x $39,000

Source: AC Transit District statistics (TR238, Spring 2007and FY 2007-2008 Budget)

Notes:

" Hours operating expense is from Appendix B, Table B-1. Total hours operated (Service Level) is based on
FY 2007/2008 budget and includes vehicle time from pull-out of the operating division to pull-in (pull-out,
revenue service, layover/turnback, and pull-in time).

% Miles operating expense is from Appendix B, Table B-1. Total bus miles operated (Service Level) is from
division pull-out to division pull-in. Unit cost is adjusted for added fuel costs and maintenance requirements of
articulated buses.

% peak Buses operating expense is from Appendix B, Table B-1. The factor represents the maximum buses
required during either the a.m. or p.m. peak to operate scheduled service (Service Level) and is the weighted
average of school days and non-school days. The Service Level is based on spring/summer 2007 conditions,
which were the basis of the 2007/2008 budget.

“ BRT Stations expense is from Table 3-3. Service Level is the current planning and design assumption for the
17-mile East Bay BRT corridor.

Average versus Direct or Marginal Costs

The model presented in Table 3-4 assumes unit cost factors based on average system
costs (direct plus overhead) are appropriate for estimating future costs of East Bay BRT
and Baseline/No-Build service. No derivation of unit costs based upon AC Transit’s
breakdown of direct versus indirect overhead costs has been made. Average costs per
hour, mile, and peak vehicle of service are assumed to better indicate the ongoing, long-
term costs of the two services on AC Transit’s operating budget. East Bay BRT, and
Route 1R Rapid and Route 1 Local represent major elements of total system operation.
Use of marginal unit costs would only be appropriate for a minor service change that
would not affect the allocation of overhead resources at the District. The application of
average unit costs also gives the most conservative estimate of O&M impacts for East
Bay BRT service.

Reasonableness Check on Unit Costs, Budgeted versus Actual

Unit cost factors derived from budgeted as opposed to actual performance have the
potential to understate/overstate unit cost relationships if either the financial data or
resource factor assumptions (projected annual miles and hours of service) are inaccurate
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or out of line with historic trends. (FY 2007-2008 budget information was used to
develop the cost model in order to obtain as current as possible cost of service
information and to avoid having to escalate historic data to represent current conditions,
among other challenges.) Various reasonableness checks were made to ensure that the
budget information was not out of line with historic relationships. AC Transit reports on
scheduled service levels in 2007 and 2008 were compared to the annual service hours and
miles that were the basis of the FY 2007-2008 budgets. Also, historic trends in operating
expenses, service miles, and services hours were analyzed.

Appendix C, Table C-1, summarizes such data for the period 2004 through 2007, with the
budgeted 2007-2008 data shown under year 2008. Figure 3-1, below, graphically
portrays the trends in the cost per revenue hour and revenue mile of service. Revenue
miles and service are what is reported in annual reports to FTA. Total miles, as used in
O&M cost modeling, tend to be about 17 percent higher and total hours about 9 percent
higher.

FY 2007-2008 data appear to in line with historic trends. It is possible that budgeted
costs are somewhat lower than will be actual fiscal year-end costs due to higher inflation
and fuel costs than were assumed when developing the budget. If the derived unit cost
factors in the O&M model are somewhat optimistic as a result, the same “bias” would
affect both the BRT and the Baseline/No-Build cost because the same factors are used to
estimate both. At this point, there is no strong evidence the unit cost model misrepresents
the actual costs of AC Transit service.
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Figure 3-1 AC Transit Cost of Service Trends, 2003-2007 Actual;
2008 Budgeted

Source: AC Transit National Transit Database reports; FY 2007-2008 Budget.

Note:

Unit costs are the average cost of each revenue mile or revenue hour of service provided (total operating
expense/revenue mile; total operating expense/revenue hour).
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4.0 O&M COSTS, EAST BAY BRT AND BASELINE/
NO-BUILD ALTERNATIVES

This section summarizes estimated costs for 2015 East Bay BRT service for comparison
with the 2015 Baseline/No-Build Alternative. Costs were derived by inputting the
resource factor inputs described in Sections 2.1 and 2.2, summarized in Table 2-3, into
the four-factor O&M model derived in Section 3.2 and shown in Table 3-4. To facilitate
the comparison of costs between alternatives, estimated O&M costs for the
Baseline/No-Build are presented first, followed by estimated costs for East Bay BRT
services, which because of the increased levels of service proposed, are greater than the
Baseline/No-Build costs.

4.1 Baseline/No-Build O&M Costs for 2015 Service Levels

Table 4-1 shows both the resource factor inputs into the O&M model and the resulting
annual costs. The largest cost item is “Hours” (i.e.: costs attributable to mainly operator
labor and fringes) at approximately $9.5 million annually. Costs associates with “Vehicle

Miles” and “Peak Vehicles” are similar, estimated to be $4.9 million and $6.0 million,
respectively. Total annual O&M costs for 2015 service under the Baseline/No-Build

Alternative are approximately $20.5 million.

Table 4-1 Annual O&M Costs (2015)
East Bay BRT and Baseline/No-Build Alternative Compared

Difference (BRT less

Baseline/No-Build East Bay BRT Baseline) Percent

Input Annual Input Annual Input Annual Change
Factor Value Cost Value Cost Value Cost in Cost
Platform Hours 156,083 | $9,508,730 165,517 | $10,083,458 9,434 $574,729 6%
Vehicle Miles 1,727,711 | $4,949,973 2,251,148 | $6,449,644 523,437 | $1,499,671 30%
Peak Vehicles 31| $5,987,242 31| $5,987,242 - $0 0%
BRT Stations 1t $39,000 49° | $1,911,000 48 | $1,872,000 NA
Total Costs $20,484,945 $24,431,345 $3,946,400 19%
Source: Kimley-Horn & Associates, 2008

Notes:

L one major station is served by Routes 1R and 1, the Uptown Center at 20" and Broadway. Other stops are enhanced

sidewalk bus stops and generate no significant additional facilities maintenance costs.

2 Includes all major BRT stations along alignment, including Uptown Center. The BRT stations variable also is a proxy for other
facilities maintenance costs that would be incurred in operating the BRT transitway and maintaining systems equipment.
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4.2 East Bay BRT O&M Costs for 2015 Service Levels

Table 4-1 also shows the resource factor inputs into the O&M model and the resulting
annual costs for East Bay BRT service. The largest cost item is “Hours” costs, followed
by “Miles” costs and then “Vehicles” costs. “BRT Station” costs are the lowest cost
element of East Bay BRT service. The total annual operating cost for 2015 service levels
is $24.4 million, which is 19 percent greater than the annual cost for Baseline/No-Build
service.

The cost factor showing the largest cost increase over the Baseline/No-Build is “Miles,”
excluding BRT station costs, which are a special cost element. Miles costs increase
substantially more (by 30 percent) than hours costs (which increase by 6 percent). This
reflects the fact that more service is proposed under the East Bay BRT project and buses
will operate at a significantly higher average speed — yielding more vehicle miles per
platform hour. There is no change in “Peak Vehicles” costs because the peak bus
assignment does not increase. Costs associated with BRT stations, just under $2 million,
represent a major area of cost increase for East Bay BRT service relative to the
Baseline/No-Build Alternative. This is understandable as AC Transit will need to
maintain a number of new facilities and equipment, and enforce the self-service, proof-
of-payment fare collection system.

As noted previously, the analysis is intended to be conservative in assumptions about the
changes that would occur — and be possible — under East Bay BRT service. Because East
Bay BRT buses will operate in dedicated lanes over most of the route, service should be
highly reliable. A highly reliable service has operational advantages. Turnback time for
bus layover probably can be reduced compared to what AC Transit must allow today for
schedule recovery on Route 1R, which has highly variable run times. In deriving the
costs of Table 4-1, it was nonetheless assumed that layover would be the same for both
East Bay BRT and Route 1R service. Reducing layover by a few minutes would reduce
the peak bus requirement and, therefore, peak bus costs assigned to the East Bay BRT
Project. This is a cost savings opportunity to be evaluated further should the project be
approved for implementation.
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5.0 CONCLUSION

A four-factor cost allocation model was developed to estimate the annual costs of East
Bay BRT service and Baseline/No-Build Alternative service for projected 2015 service
levels. The unit cost per vehicle mile, and vehicle hour of weekday and weekend
service — both variable costs — and the unit cost per peak bus assigned to weekday
service — representing fixed or overhead costs — were derived from the AC Transit FY
2007-2008 adopted budget. The reasonableness of unit cost factors was checked using
historic actual costs for service provided by the District. The fourth variable in the cost
model-BRT stations-captures the estimated annual costs for maintaining new facilities
(transitway, stations, and equipment) and implementing new fare collection methods on
East Bay BRT service. These costs are relatively minor for the Baseline/No-Build
Alternative.

The cost model has the following form:
Total Annual O&M Cost = $60.92 x Platform Hours + $2.87 x VVehicle Miles +

$193,137 x Peak Buses + $39,000 x BRT Stations

Inputting calculated hours, miles, and peak buses and stations for Baseline/No-Build
service in 2015 yields an annual O&M cost of approximately $20.5 million. Doing the
same for East Bay BRT service yields an annual O&M cost of approximately $24.4
million. All cost estimates are in constant 2008 dollars. The higher cost for East Bay
BRT service reflects the fact that a 30 percent increase in vehicle miles and 6 percent
increase in vehicle hours of operation are proposed relative to the Baseline/No-Build.
The disproportionate increase in miles compared to hours of BRT service reflects the fact
BRT buses will operate at a higher average speed than the combined average for

Route 1R and Route 1 service. This is possible due to the provision of dedicated transit
lanes and a higher level of transit signal priority for East Bay BRT service. More vehicle
miles (and, therefore, more bus trips) can be operated per platform hour.

The higher level of service for East Bay BRT service is necessary to carry the forecast
higher level of demand compared to the Baseline/No-Build. Increased ridership will
generate increased fare revenue. Costs net of fares have not been estimated at this time
and will be an important element when evaluating the overall costs and benefits of the
proposed project.
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Appendix A

Operating Plans:

Service Level and Hours/Miles/Bus Calculations
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Table A-1
AC TRANSIT EAST BAY BRT: FLEET SIZE, VEHICLE HOURS AND MILES file=
CONCEPT OPERATING PLAN 1RAPID: 12 MIN. PEAK HEADWAYS, 12.0 MIN. BASE; NO SERVICE AFTER 7 P.M.
YEAR 2015 Service to BayFair BART; 15% Spares)
Sundays 52 Saturdays 52 Holidays 8 Weekdays 253
1R RAPID SERVICE PLAN (APPROXIMATES 2008 EXISTING
System Characteristics Weekdays Assumptions:
Days per Year: 253
Stations: 1
One-Way Distance (Miles): 17.2
Distance to Yard (Mi): 8
Time to Yard (Min.) 24
Turnback Time (Sec): 600
Peak Hour, Peak Dir. Pass: 400 % of Peak: 100% 62% 100% 52%
Maximum Vehicle Load: 90 By period: 85 60 85 60
Transition Time (min): 0 0 0 0
Average Dwell (Sec): 0 0 0 0
One-Way Travel Time (Sec): 4380 4500 4800 4380
One-Way w/ Turnback (Min.): 83.0 85.0 90.0 83.0
TOTAL TOTAL
Operating Period AM Base AM Peak Midday/Base PM Peak PM Base Oowl DAILY ANNUAL
5:58-9:22 a.m 9:22 am-2:22 pm 2:22-5:46 pm  5:46-7:10 pm 0 6:22 am-7:10 pm
Input Minutes 204 300 204 84 0 792 200,376
Calc. Hours 3.4 5 3.4 1.4 0 13.2 3,340
Calc. PPHPD 400 248 400 208 0
Calc. Veh./Hr. 4.7 4.1 4.7 35 0.0
Input Vehicles 1 1 1 1 1
Calc. Bus Capacity 85 60 85 60 60
Calc. Buses Per Hour 5.0 5.0 5.0 4.0 0.0
Calc. Headways (Min.) 12.00 12.00 12.00 15.00 0.00
Input Headways (Min.) 12.00 12.00 12.00 12.00 0.00
Calc. Adj. Buses Per Hour 5.0 5.0 5.0 5.0 0.0
Calc. Adj. PPHPD 425 300 425 300 -
Calc. Revenue Buses 14 15 15 14 0
Calc. Revenue Vehicles 14 15 15 14 0
Input Standby Buses 0 0 0 0 0
Calc. Standby Vehicles 0 0 0 0 0
Calc. Total Revenue Fleet 14 15 15 14 0
Calc. Total Fleet w/15% 17 18
One-Way Bus Trips 34 50 34 16 0 134 33,902
Revenue Vehicle Miles 583.1 857.5 583.1 274.4 0.0 2,298 581,419
Revenue Vehicle Hrs 47.6 75.0 51.0 22.4 0.0 196 49,588
Vehicle Pull Outs 14 1 0 0 0 15 3,795
Vehicle Pull Ins 0 0 0 1 14 15 3,795
Non-Revenue Vehicle Miles 114.1 8.2 0.0 8.2 1141 245 61,859
Non-Revenue Vehicle Hrs 5.7 0.4 0.0 0.4 5.7 12 3,083
Total Vehicle Miles 697 866 583 283 114 2,543 643,278 Miles
Total Vehicle Hrs 53.3 75.4 51.0 22.8 5.7 208 52,671 Hrs
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Table A-1

AC TRANSIT EAST BAY BRT: FLEET SIZE, VEHICLE HOURS AND MILES--Weekends file=
CONCEPT OPERATING PLAN 1RAPID: 15 MIN. HEADWAYS ALL DAY SAT, SUN, HOL, 7:30 A.M. TO 6 P.M.
YEAR 2015 Service to BayFair BART; 15% Spares)
Sundays 52 Saturdays 52 Holidays 8 Weekdays 253
1R RAPID SERVICE PLAN (APPROXIMATES 2008 EXISTING
System Characteristics Weekends Assumptions:
Days per Year: 112
Stations: 0
One-Way Distance (Miles): 12.0
Distance to Yard (Mi): 7
Time to Yard (Min.) 19
Turnback Time (Sec): 420
Peak Hour, Peak Dir. Pass: 200 % of Peak: 100% 62% 100% 52%
Maximum Vehicle Load: 90 By period: 60 60 60 60
Transition Time (min): 30 0 0 30
Average Dwell (Sec): 0 0 0 0
One-Way Travel Time (Sec): 2880 3180 3180 3000
One-Way w/ Turnback (Min.): 55.0 60.0 60.0 57.0
TOTAL TOTAL
Operating Period AM Base AM Midday PM Eve Oowl DAILY ANNUAL
7:33-8:34 a.m 8:34 am-4:34 pm 4:34-5:36 pm  5:36-6:06 pm 0 7:33 am-6:06 pm
Input Minutes 60 480 60 30 0 630 70,560
Calc. Hours 1 8 1 0.5 0 105 1,176
Calc. PPHPD 200 124 200 104 0
Calc. Veh./Hr. 3.3 2.1 3.3 1.7 0.0
Input Vehicles 1 1 1 1 1
Calc. Bus Capacity 60 60 60 60 60
Calc. Buses Per Hour 4.0 3.0 4.0 2.0 0.0
Calc. Headways (Min.) 15.00 20.00 15.00 30.00 0.00
Input Headways (Min.) 15.00 15.00 15.00 15.00 0.00
Calc. Adj. Buses Per Hour 4.0 4.0 4.0 4.0 0.0
Calc. Adj. PPHPD 240 240 240 240 -
Calc. Revenue Buses 8 8 8 8 0
Calc. Revenue Vehicles 8 8 8 8 0
Input Standby Buses 0 0 0 0 0
Calc. Standby Vehicles 0 0 0 0 0
Calc. Total Revenue Fleet 8 8 8 8 0
Calc. Total Fleet w/15% 10 10
One-Way Bus Trips 6 64 8 4 0 82 9,184
Revenue Vehicle Miles 72.0 768.0 96.0 48.0 0.0 984 110,208
Revenue Vehicle Hrs 6.0 64.0 8.0 4.0 0.0 82 9,184
Vehicle Pull Outs 8 0 0 0 0 8 896
Vehicle Pull Ins 0 0 0 0 8 8 896
Non-Revenue Vehicle Miles 52.0 0.0 0.0 0.0 52.0 104 11,648
Non-Revenue Vehicle Hrs 2.6 0.0 0.0 0.0 2.6 5 579
Total Vehicle Miles 124 768 96 48 52 1,088 121,856
Total Vehicle Hrs 8.6 64.0 8.0 4.0 2.6 87 9,763
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Table A-2
AC TRANSIT EAST BAY BRT: FLEET SIZE, VEHICLE HOURS AND MILES file=
CONCEPT OPERATING PLAN ROUTE 1 LOCAL: 20 MIN WEEKEND HEADWAYS; OWL SERVICE ADDED
YEAR 2015 Service to BayFair BART; 15% Spares)
Sundays 52 Saturdays 52 Holidays 8 Weekdays 253
ROUTE 1 SERVICE PLAN (APPROXIMATES 2015 BASELINE
System Characteristics Weekdays Assumptions:
Days per Year: 253 Same Vehicle Capacity as New Line 1 Expansion Vehicles
Stations: 0
One-Way Distance (Miles): 17.9
Distance to Yard (Mi): 8
Time to Yard (Min.) 23
Turnback Time (Sec): 900
Peak Hour, Peak Dir. Pass: 300 % of Peak: 100% 50% 100% 50% 25%
Maximum Vehicle Load: 90 By period: 85 60 85 60 60
Transition Time (min): 15 0 0 0 0
Average Dwell (Sec): 0 0 0 0 0
One-Way Travel Time (Sec): 5520 6000 5580 5100 4920
One-Way w/ Turnback (Min.): 107.0 115.0 108.0 100.0 97.0
TOTAL TOTAL
Operating Period AM Base AM Peak Midday/Base PM Peak PM Base Oowl DAILY ANNUAL
5:15-8:30 AM  8:30 am-2 pm 2-6 pm 6 pm-12 am 12:00-5:15 A.M.
Input Minutes 195 330 240 360 315 1440 364,320
Calc. Hours 3.25 55 4 6 5.25 24 6,072
Calc. PPHPD 300 150 300 150 75
Calc. Veh./Hr. 3.5 25 3.5 25 1.3
Input Vehicles 1 1 1 1 1
Calc. Bus Capacity 85 60 85 60 60
Calc. Buses Per Hour 4.0 3.0 4.0 3.0 2.0
Calc. Headways (Min.) 15.00 20.00 15.00 20.00 30.00
Input Headways (Min.) 15.00 20.00 15.00 20.00 60.00
Calc. Adj. Buses Per Hour 4.0 3.0 4.0 3.0 1.0
Calc. Adj. PPHPD 340 180 340 180 60
Calc. Revenue Buses 15 12 15 10 4
Calc. Revenue Vehicles 15 12 15 10 4
Input Standby Buses 0 0 0 0 0
Calc. Standby Vehicles 0 0 0 0 0
Calc. Total Revenue Fleet 15 12 15 10 4
Calc. Total Fleet w/15% 18 18
One-Way Bus Trips 25 33 32 36 12 138 34,788
Revenue Vehicle Miles 448.3 591.7 573.8 645.5 206.2 2,465 623,740
Revenue Vehicle Hrs 46.9 66.0 60.0 60.0 23.0 256 64,736
Vehicle Pull Outs 15 0 3 0 0 18 4,554
Vehicle Pull Ins 0 3 0 5 10 18 4,554
Non-Revenue Vehicle Miles 113.9 22.8 22.8 38.0 75.9 273 69,130
Non-Revenue Vehicle Hrs 5.6 11 1.1 1.9 3.8 14 3,416
Total Vehicle Miles 562 614 597 683 282 2,739 692,870 Miles
Total Vehicle Hrs 52.5 67.1 61.1 61.9 26.8 269 68,152 Hrs
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Table A-2

AC TRANSIT EAST BAY BRT: FLEET SIZE, VEHICLE HOURS AND MILES--Weekends file=
CONCEPT OPERATING PLAN ROUTE 1 LOCAL: 20 MIN WEEKEND HEADWAYS; OWL SERVICE ADDED
YEAR 2015 Service to BayFair BART; 15% Spares)
Sundays 52 Saturdays 52 Holidays 8 Weekdays 253
ROUTE 1 SERVICE PLAN (APPROXIMATES 2015 BASELINE
System Characteristics Weekends Assumptions:
Days per Year: 112 Same Vehicle Capacity as New Line 1 Expansion Vehicles
Stations: 0
One-Way Distance (Miles): 18.1
Distance to Yard (Mi): 8
Time to Yard (Min.) 21
Turnback Time (Sec): 600
Peak Hour, Peak Dir. Pass: 150 % of Peak: 100% 50% 100% 50% 25%
Maximum Vehicle Load: 90 By period: 85 60 85 60 60
Transition Time (min): 0 0 0 0 0
Average Dwell (Sec): 0 0 0 0 0
One-Way Travel Time (Sec): 5100 5610 5790 5100 4920
One-Way w/ Turnback (Min.): 95.0 103.5 106.5 95.0 92.0
TOTAL TOTAL
Operating Period AM Base AM AM PM Peak PM Base Owl DAILY ANNUAL
5:00-8:40 AM 8:40-10 am 10 am-6:40 pm 6:40 -12 mid 12 mid-5:00 am 5:00 am-12 midnight
Input Minutes 220 80 520 320 300 1440 161,280
Calc. Hours 3.7 13 8.7 5.3 5.0 24.00 2,688
Calc. PPHPD 150 75 150 75 38
Calc. Veh./Hr. 1.8 1.3 1.8 1.3 0.6
Input Vehicles 1 1 1 1 1
Calc. Bus Capacity 85 60 85 60 60
Calc. Buses Per Hour 2.0 2.0 2.0 2.0 1.0
Calc. Headways (Min.) 30.00 30.00 30.00 30.00 60.00
Input Headways (Min.) 20.00 20.00 20.00 20.00 60.00
Calc. Adj. Buses Per Hour 3.0 3.0 3.0 3.0 1.0
Calc. Adj. PPHPD 255 180 255 180 60
Calc. Revenue Buses 10 11 11 10 4
Calc. Revenue Vehicles 10 11 11 10 4
Input Standby Buses 0 0 0 0 0
Calc. Standby Vehicles 0 0 0 0 0
Calc. Total Revenue Fleet 10 11 11 10 4
Calc. Total Fleet w/15% 12 13
One-Way Bus Trips 22 8 52 32 10 124 13,888
Revenue Vehicle Miles 397.5 144.6 939.6 578.2 180.7 2,241 250,956
Revenue Vehicle Hrs 36.7 14.7 95.3 53.3 20.0 220 24,640
Vehicle Pull Outs 10 1 0 0 0 11 1,232
Vehicle Pull Ins 0 0 0 1 10 11 1,232
Non-Revenue Vehicle Miles 76.1 7.6 0.0 7.6 76.1 167 18,751
Non-Revenue Vehicle Hrs 3.5 0.3 0.0 0.3 3.5 7.6 857
Total Vehicle Miles 474 152 940 586 257 2,408 269,707 Miles
Total Vehicle Hrs 40.1 15.0 95.3 53.7 235 228 25,497 Hrs
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Table A-3

YEAR 2015 Service to BayFair BART; 15% Spares)

EAST BAY BRT (COMBINED BRT & LOCAL)

Average Dwell (Sec):
One-Way Travel Time (Sec):

Operating Period

Input Minutes
Calc. Hours

EAST BAY BRT (COMBINED Calc. PPHPD

EAST BAY BRT (COMBINED Calc. Veh./Hr.
Input Vehicles
Calc. Bus Capacity
Calc. Buses Per Hour
Calc. Headways (Min.)
Input Headways (Min.)

Calc. Adj. Buses Per Hour
Calc. Adj. PPHPD

One-Way Bus Trips
Revenue Vehicle Miles
Revenue Vehicle Hrs

Vehicle Pull Outs

Vehicle Pull Ins
Non-Revenue Vehicle Miles
Non-Revenue Vehicle Hrs

Total Vehicle Miles
Total Vehicle Hrs

System Characteristics Weekdays
Days per Year: 253
Stations: 49
One-Way Distance (Miles): 17.0
Distance to Yard (Mi): 8
Time to Yard (Min.) 24
Turnback Time (Sec): 600
Peak Hour, Peak Dir. Pass: 1,000 % of Peak:
Maximum Vehicle Load: 90 By period:

Transition Time (min):

One-Way w/ Turnback (Min.): 10.0

Calc. Revenue Buses
Calc. Revenue Vehicles
Input Standby Buses
Calc. Standby Vehicles
Calc. Total Revenue Fleet
Calc. Total Fleet w/15%

AC TRANSIT EAST BAY BRT: FLEET SIZE, VEHICLE HOURS AND MILES
CONCEPT OPERATING PLAN: EAST BAY BRT: 5.0 MIN. PEAK HEADWAYS, 5.0 MIN. MIDDAY; 6.0 BASE; 10 MIN. EVE; 60 MIN OWL

Sundays

Assumptions:

50%
60
30

3498
68.3

AM Base
5-6 am

60

1

500

8.3

1
60

9.0

6.67
6.00
10.0
600

23

23

15
255.0
17.3

23

187.5

442
26.6

52 Saturdays

52 Holidays

8 Weekdays

253

Same Vehicle Capacity as New Line 1 Expansion Vehicles

100%

85

30

25

3984
76.4

AM Peak
6-9am

180
3

1,000
11.8
1
85

12.0
5.00
5.00
12.0
1,020

1,122.0

67%
60

25
3828
73.8

Midday/Base
9 am-2:30 pm

330

5.5

670

11.2

1

60

12.0

5.00

5.00

12.0

720

30

30

30

132
2,244.0
165.0

2,252
165.4

100%

85

30

25

3984
76.4

PM Peak
2:30-7 pm
270
4.5

1,000
11.8
1
85

12.0

5.00

5.00

12.0
1,020
31
31

31
36

102
1,734.0
131.8

1,742
132.2

50%
60
60
25

3498
68.3

PM Base
7 pm mid
300

5

500

8.3

1

60

9.0

6.67
10.00
6.0

360

14

14

0

0

14

54
918.0
63.0

17
138.6

1,057
69.9

file=

10%
60

15
3498
68.3

Owl
mid-5 am
300

100
1.7

60

30.00
60.00
1.0
60

WO o ww

10
170.0
15.0

14
1141

284
20.7

TOTAL
DAILY

1440
24

379
6,443
477

32

522
26

6,965
503

TOTAL
ANNUAL

364,320
6,072

5.625

95,887
1,630,079
120,744

8,096
8,096
131,965
6,577

1,762,044
127,321

Miles
Hrs
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Sundays

Assumptions:

71%

AM Base
5-6 am

60

1

250

4.2

1

60

5.0
12.00
10.00
6.0

360
10
10
0
0
10

52 Saturdays

52 Holidays 8 Weekdays 253

Same Vehicle Capacity as New Line 1 Expansion Vehicles

Table A-3 Split Weekend Service Scenario (Oakland-San Leandro)
AC TRANSIT EAST BAY BRT: FLEET SIZE, VEHICLE HOURS AND MILES
CONCEPT OPERATING PLAN: EAST BAY BRT: 8.0 MIN. BASE; 10 MIN. EVE; 60 MIN OWL
YEAR 2015 Service, Downtown Oakland to BayFair BART; 15% Spares)
EAST BAY BRT (COMBINED BRT & LOCAL)
System Characteristics Weekends
Days per Year: 112
Stations: 34
One-Way Distance (Miles): 12.0
Distance to Yard (Mi): 8
Time to Yard (Min.) 24
Turnback Time (Sec): 360
Peak Hour, Peak Dir. Pass: 500 % of Peak:
Maximum Vehicle Load: 90 By period:
Transition Time (min):
Average Dwell (Sec):
One-Way Travel Time (Sec): 0
One-Way w/ Turnback (Min.): 6.0
Operating Period
Input Minutes
Calc. Hours
Calc. PPHPD
Calc. Veh./Hr.
Input Vehicles
Calc. Bus Capacity
Calc. Buses Per Hour
Calc. Headways (Min.)
Input Headways (Min.)
Calc. Adj. Buses Per Hour
Calc. Adj. PPHPD
Calc. Revenue Buses
Calc. Revenue Vehicles
Input Standby Buses
Calc. Standby Vehicles
Calc. Total Revenue Fleet
Calc. Total Fleet w/15%
One-Way Bus Trips
Revenue Vehicle Miles
Revenue Vehicle Hrs
Vehicle Pull Outs
Vehicle Pull Ins
Non-Revenue Vehicle Miles
Non-Revenue Vehicle Hrs
Total Vehicle Miles
Total Vehicle Hrs

71% 71% 71% 71%
100% 67% 100% 50%
85 60 85 60

30 0 30 60

25 25 25 25
2829 2718 2829 2484
53.1 51.3 53.1 47.4
AM Peak Midday/Base PM Peak PM Base
6-9am 9 am-3 pm 3-7 pm 7 pm mid
180 360 240 300

3 6 4 5

500 335 500 250
5.9 5.6 5.9 4.2

1 1 1 1

85 60 85 60
6.0 6.0 6.0 5.0
10.00 10.00 10.00 12.00
8.00 8.00 8.00 10.00
7.5 7.5 75 6.0
638 450 638 360
14 13 14 10

14 13 14 10

0 0 0 0

0 0 0 0

14 13 14 10

17 17

41 90 56 54
495.0 1,080.0 675.0 648.0
38.5 78.0 52.5 45.0
4 0 1 0
0 1 0 4
32.6 8.2 8.2 32.6
1.6 0.4 0.4 1.6
528 1,088 683 681
40.1 78.4 52.9 46.6

file=

71%

10%
60

15
2484
47.4

Oowl
mid-5 am
300

50
0.8

60
1.0
60.00
60.00
1.0
60

NO OoONN

10
120.0
10.0

10
81.5
4.1

202
14.1

% of Total Line Travel Time

TOTAL TOTAL

DAILY ANNUAL
1440 161,280
24 2,688
261 29,176
3,126 350,112
232 25,928
15 1,680
15 1,680
245 27,384
12 1,365
3,371 377,496
244 27,293

Miles
Hrs
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Table A-3 Split Weekend Service Scenario (Berkeley-Oakland)

AC TRANSIT EAST BAY BRT: FLEET SIZE, VEHICLE HOURS AND MILES file=
CONCEPT OPERATING PLAN: EAST BAY BRT: 8.0 MIN. BASE; 10 MIN. EVE; 60 MIN OWL
YEAR 2015 Service Downtown Berkeley to Downtown Oakland; 15% Spares)
Sundays 52 Saturdays 52 Holidays 8 Weekdays 253
EAST BAY BRT (COMBINED BRT & LOCAL)
System Characteristics Weekends Assumptions:
Days per Year: 112 Same Vehicle Capacity as New Line 1 Expansion Vehicles
Stations: 15
One-Way Distance (Miles): 5.0 29% 29% 29% 29% 29% 29% % of Total Line Travel Time
Distance to Yard (Mi): 8
Time to Yard (Min.) 24
Turnback Time (Sec): 360
Peak Hour, Peak Dir. Pass: 500 % of Peak: 50% 100% 67% 100% 50% 10%
Maximum Vehicle Load: 90 By period: 60 85 60 85 60 60
Transition Time (min): 0 30 0 30 0 0
Average Dwell (Sec): 20 25 25 25 25 15
One-Way Travel Time (Sec): 0 1014 1155 1110 1155 1014 1014
One-Way w/ Turnback (Min.): 6.0 22.9 25.3 245 25.3 22.9 22.9
TOTAL TOTAL
Operating Period AM Base AM Peak Midday/Base PM Peak PM Base Oowl DAILY ANNUAL
5-6 am 6-9am 9 am-3 pm 3-7 pm 7 pm mid mid-5 am
Input Minutes 60 180 360 240 300 300 1440 161,280
Calc. Hours 1 3 6 4 5 5 24 2,688
Calc. PPHPD 250 500 335 500 250 50
Calc. Veh./Hr. 4.2 5.9 5.6 5.9 4.2 0.8
Input Vehicles 1 1 1 1 1 1
Calc. Bus Capacity 60 85 60 85 60 60
Calc. Buses Per Hour 5.0 6.0 6.0 6.0 5.0 1.0
Calc. Headways (Min.) 12.00 10.00 10.00 10.00 12.00 60.00
Input Headways (Min.) 15.00 12.00 12.00 12.00 15.00 60.00
Calc. Adj. Buses Per Hour 4.0 5.0 5.0 5.0 4.0 1.0
Calc. Adj. PPHPD 240 425 300 425 240 60
Calc. Revenue Buses 4 5 5 5 4 1
Calc. Revenue Vehicles 4 5 5 5 4 1
Input Standby Buses 0 0 0 0 0 0
Calc. Standby Vehicles 0 0 0 0 0 0
Calc. Total Revenue Fleet 4 5 5 5 4 1
Calc. Total Fleet w/15% 6 6
One-Way Bus Trips 8 28 60 38 40 10 183 20,496
Revenue Vehicle Miles 40.0 137.5 300.0 187.5 200.0 50.0 915 102,480
Revenue Vehicle Hrs 4.0 13.8 30.0 18.8 20.0 5.0 92 10,248
Vehicle Pull Outs 4 1 0 0 0 0 5 560
Vehicle Pull Ins 0 0 0 0 1 4 5 560
Non-Revenue Vehicle Miles 32.6 8.2 0.0 0.0 8.2 32.6 82 9,128
Non-Revenue Vehicle Hrs 1.6 0.4 0.0 0.0 0.4 1.6 4 455
Total Vehicle Miles 73 146 300 188 208 83 997 111,608 Miles
Total Vehicle Hrs 5.6 14.2 30.0 18.8 20.4 6.6 96 10,703 Hrs
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Appendix B

Cost Allocation (Three Factors) of FY 2007-2008
AC Transit Operating Budget
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Table B-1 East Bay BRT Operating and Maintenance Cost Allocation for O&M Model
Based on Adoped Fiscal Year 2007-08 Operating Budget (July 1, 2007-June 30, 2008)

VARIABLE
EXPENSE OBJECT HOURS MILES VEHICLES ANNUAL EXPENSE
TRANSPORTATION (Revenue and non-Revenue Vehicle Operations)
LABOR COSTS
Admin $ 9,486,801 $ 9,486,801
Operators $ 61,055,709 $ 61,055,709
Fringe Benefits - Admin $ 9,212,608 $ 9,179,489
Fringe Benefits - Operators $ 59,291,043 $ 59,324,161
TOTAL LABOR COSTS $ 120,346,752 - $ 18,699,409 $ 139,046,160
NON-LABOR COSTS
Professional & Technical Services $ 78,300 $ 78,300
Security Services $ 10,065,673  $ 10,065,673
Leases & Rentals $ 221,320 % 221,320
Office Supplies $ 308,525 $ 308,525
Physicals $ 74,625 $ 74,625
Mentors & Monitors $ 300,000 $ 300,000
Other Activities & Programs $ 228,007 $ 228,007
TOTAL NON-LABOR COSTS $ 74,625 - $ 11,201,825 $ 11,276,450
TOTAL OPERATING BUDGET $ 120,421,377 - $ 29,901,234 $ 150,322,610
MAINTENANCE (Vvehicle and Facilities Maintenance)
LABOR COSTS
Admin $ 5,290,498 $ 5,290,498
Maintenance 18,200,411 $ 18,200,411
Fringe Benefits - Admin $ 4,420,344  $ 4,416,180
Fringe Benefits - Maintenance 15,207,072 $ 15,211,286
TOTAL LABOR COSTS $ - 33,407,483 $ 9,710,842 $ 43,118,375
NON-LABOR COSTS
Bus Parts/Supplies 7,039,173 $ 7,039,173
Fuel/Lubricants 15,380,225 $ 15,380,225
Infrastructure Maint. Materials $ 1,316,692 $ 1,316,692
3rd party Contracted Maint. Serv. 1,333,210 $ 1,333,210
Other Materials $ 532,586 $ 532,586
Environmental Costs $ 425,030 $ 425,030
Professional Services (Waste Disposal, Cleanup) 356,761 $ 356,761
Leases/Taxes & other Services/Costs $ 637,464  $ 637,464
TOTAL NON-LABOR COSTS $ - 24,109,369 $ 2,911,772 $ 27,021,141
TOTAL OPERATING BUDGET $ - 57,516,852 $ 12,622,614 $ 70,139,516
GENERAL MANAGER (GM and Office Support)
LABOR COSTS
Admin $ 472,381.00 $ 472,381.00
Fringe Benefits - Admin $ 282,801.00 $ 282,801.00
TOTAL LABOR COSTS $ - - $ 755,182.00 $ 755,182.00
NON-LABOR COSTS
Professional Services $ 964,147.00 $ 964,147.00
Other Services $ 180,000.00 $ 180,000.00
Office Furniture/Equipment $ 250,000.00 $ 250,000.00
Travel & Other Activities/Programs $ 290,585.00 $ 290,585.00
TOTAL NON-LABOR COSTS $ - - $ 1,684,732.00 $ 1,684,732.00
TOTAL OPERATING BUDGET $ - - $ 243991400 $ 2,439,914.00
O&M COST ESTIMATING METHODOLOGY AND RESULTS REPORT B-1
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EXPENSE OBJECT HOURS MILES VEHICLES ANNUAL EXPENSE
FINANCE (Financial Accounting, Budgeting, Cash Management, Payroll, Fare Revenue)

LABOR COSTS

Admin $ 2,649,634.00 $ 2,649,634.00
Maintenance (Fare/Electronic Technicians) $ 905,703.00 $ 905,703.00
Fringe Benefits - Admin $ 2,017,78480 $ 2,017,784.80
Fringe Benefits - Maintenance $ 690,651.18 $ 690,651.18
TOTAL LABOR COSTS $ - $ - $ 6,263,773 $ 6,263,773
NON-LABOR COSTS

Professional & Technical Services $ 1,005,576 $ 1,005,576
Audit Fees $ 250,000 $ 250,000
Farebox $ 120,000 $ 120,000
Translink $ 212,400 $ 212,400
Office Supplies $ 102,773  $ 102,773
Transfers/Tickets/Passes $ 200,000 $ 200,000
Dues & Subscriptions $ 19,875 $ 19,875
Bank Charges $ 125,000 $ 125,000
Other Activities & Programs $ 152,923  $ 152,923
TOTAL NON-LABOR COSTS $ - $ - $ 2,188,547 $ 2,188,547
TOTAL OPERATING BUDGET $ - $ - $ 8,452,320 $ 8,452,320
DISTRICT OVERHEAD (Administrative Expenses Not Program or Department Specific, e.g., Utilities, Taxes, Interest)

LABOR COSTS

Admin $ 242935 $ 242,935
Maintenance $ 628,412 $ 628,412
Operators $ 1,656,323 $ 1,656,323
Fringe Benefits - Admin $ (102,099) $ (102,099)
Fringe Benefits - Maintenance $ (264,105) $ (264,105)
Fringe Benefits - Operators $ (696,110) $ (696,110)
TOTAL LABOR COSTS $ 960,213 $ 364,307 $ 140,836 $ 1,465,355
NON-LABOR COSTS

Management $ 585,000 $ 585,000
Utilities $ 2,116,000 $ 2,116,000
Net Credit Remanufactured Inventory $ (500,000) $ (500,000)
Taxes $ 2,104,010 $ 2,104,010
Interest Expense $ 1,703,000 $ 1,703,000
Other Activities and Programs $ 286,250 $ 286,250
TOTAL NON-LABOR COSTS $ 6,294,260 $ 6,294,260
TOTAL OPERATING BUDGET $ 960,213 $ 364,307 $ 6,435,096 $ 7,759,615
DEPUTY GENERAL MANAGER (DGM, Internal Audit, External Affairs, Admin of Human Resources, Marketing/Customer Service, Grants)

LABOR COSTS

Admin $ 1,215,107 $ 1,215,107
Fringe Benefits $ 828,769 $ 828,769
TOTAL LABOR COSTS $ - $ - $ 2,043,876 $ 2,043,876
NON-LABOR COSTS

Management $ 227,000 $ 227,000
Professional & Technical Services $ 60,000 $ 60,000
Claims Administrations $ -8 -
Physicals $ -8 -
Maintenance Contracts $ 3600 $ 3,600
Printing/Ad Promo Media/Other Serv. $ 79,865 $ 79,865
Payroll Tax for Workers' Comp. Insur. $ - 8 -
Other Activities and Programs $ 112,435 $ 112,435
TOTAL NON-LABOR COSTS $ - $ - $ 482,900 $ 482,900
TOTAL OPERATING BUDGET - - 2,526,776 2,526,776
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EXPENSE OBJECT HOURS MILES

VEHICLES

ANNUAL EXPENSE

LABOR COSTS

HUMAN RESOURCES (staffing and Records, Employee/Labor Relations, Affirmative Action, Staff Development, Benefits)

Admin $ 2,669,136 $ 2,669,136
Fringe Benefits $ 2,256,815 $ 2,256,815
TOTAL LABOR COSTS $ - $ - $ 4,925,951 $ 4,925,951
NON-LABOR COSTS

Management $ 16,250 $ 16,250
Professional & Technical Services $ 579,501 $ 579,501
Claims Administrations $ 1,271,027  $ 1,271,027
Physicals $ 35,600 $ 35,600
Ads/Supplies/Subscriptions $ 116,985 $ 116,985
Employee Incentives $ 113,000 $ 113,000
Payroll Tax for Workers' Comp. Insur. $ 82,240 $ 39,030 $ 28,730 $ 150,000
Other Activities and Programs $ 212,200 $ 212,200
TOTAL NON-LABOR COSTS $ 82,240 $ 39,030 $ 2,373,293 $ 2,494,563
TOTAL OPERATING BUDGET $ 82,240 $ 39,030 $ 7,299,244 $ 7,420,514
MARKETING (Marketing and Community Relations, Customer Service)

LABOR COSTS

Admin $ 2,652,777 $ 2,652,777
Fringe Benefits $ 2,163,436 $ 2,163,436
TOTAL LABOR COSTS $ - $ - $ 4,816,213 $ 4,816,213
NON-LABOR COSTS

Professional & Technical Services $ 276,171  $ 276,171
Maintenance Contracts (Web site) $ 118,900 $ 118,900
Printing/Supplies/Ads/Other Services $ 490,400 $ 490,400
EDP Materials $ 6,500 $ 6,500
Other Activities and Programs $ 120,805 $ 120,805
TOTAL NON-LABOR COSTS $ - $ - 3% 1,012,776 $ 1,012,776
TOTAL OPERATING BUDGET $ - % - % 5,828,989 $ 5,828,989
BOARD OF DIRECTORS (Developing and Monitoring District Policies; Budget and Capital and Operating Program Approvals)

LABOR COSTS

Admin $ 63,000 $ 63,000
Fringe Benefits $ 34,655 $ 34,655
TOTAL LABOR COSTS $ - % - $ 97,655 $ 97,655
NON-LABOR COSTS

Supplies/Subscriptions/Printing $ 9,503 $ 9,503
Travel & Meetings $ 82,000 $ 82,000
TOTAL NON-LABOR COSTS $ - $ - $ 91,503 $ 91,503
TOTAL OPERATING BUDGET $ - $ - 3% 189,158 $ 189,158
DISTRICT SECRETARY (Maintains Official Records; District Elections; Administrative Support to Board)

LABOR COSTS

Admin $ 199,353 $ 199,353
Fringe Benefits $ 149,752  $ 149,752
TOTAL LABOR COSTS $ - $ - % 349,105 $ 349,105
NON-LABOR COSTS

Printing/Supplies/Other Activities $ 1439%6 $ 14,396
TOTAL NON-LABOR COSTS $ - $ - $ 14,396 $ 14,396
TOTAL OPERATING BUDGET $ - $ - % 363,501 $ 363,501
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EXPENSE OBJECT HOURS MILES VEHICLES ANNUAL EXPENSE

TOTAL GENERAL COUNSEL (Legal Counsel and Litigation Services to Board and Internal Departments; Admin of Claims, Procurement)
LABOR COSTS

Admin $ 2,922,790 $ 2,922,790
Maintenance (Parts and Inventory Control Clerks) $ 1,762,148 $ 1,762,148
Fringe Benefits - Admin $ 2,275,646 $ 2,275,646
Fringe Benefits - Maintenance $ 1,371,985 $ 1,371,985
TOTAL LABOR COSTS $ - $ 3,134,133 $ 5,198,436 $ 8,332,569

NON-LABOR COSTS

Professional & Technical Services $ 160,000 $ 160,000
Outside Attorney Fees $ 450,000 $ 450,000
Supplies/Services/Leases/Program $ 688,520 $ 688,520
Casualty/Liability $ 6,250,000 $ 6,250,000
$ $

Expense Transfers (607,912) (607,912)
TOTAL NON-LABOR COSTS $ - $ - $ 6,940,608 $ 6,940,608
TOTAL OPERATING BUDGET $ - $ 3,134,133 $ 12,139,044 $ 15,273,177

DEPUTY GENERAL MANAGER (Service Development, Including Planning and Scheduing; Accessible Transit; Capital Programs)
LABOR COSTS

Admin $ 2,565,899 $ 2,565,899
Fringe Benefits $ 1,980,919 $ 1,980,919
TOTAL LABOR COSTS $ - $ - $ 4,546,818 $ 4,546,818

NON-LABOR COSTS

ADA Consortium Program (Accessible/Paratransit Services)* $ 19,096,663
Printing/Materials/Misc. Expenses $ 1,454,695 $ 1,454,695
TOTAL NON-LABOR COSTS $ - $ - $ 1,454,695 $ 20,551,358
TOTAL OPERATING BUDGET* $ - $ - $ 6,001,513 $ 25,098,176
TOTAL OPERATING BUDGET W/OUT PARATRANSIT $ 6,001,513

INFORMATION SERVICES (Communications and Computer Systems, Including Hardware, Networks and Software)
LABOR COSTS

Admin $ 2,267,462 $ 2,267,462
Fringe Benefits $ 1,673,802 $ 1,673,802
TOTAL LABOR COSTS $ - $ - $ 3,941,264 $ 3,941,264

NON-LABOR COSTS

Professional & Technical Services $ 436,650 $ 436,650
Hardware/Software/Upgrades/Parts $ 1,471,885 $ 1,471,885
Telecommunications $ 854,000 $ 854,000
Materials/Supplies/Activities/Programs $ 300,500 $ 300,500
TOTAL NON-LABOR COSTS $ - $ - $ 3,063,035 $ 3,063,035
TOTAL OPERATING BUDGET $ - % - $ 7,004,299 $ 7,004,299
OTHER $ 950,434
Dumbarton Bridge Express Bus-Contract Service

*ADA Consortium (Paratransit Service--See DGM Service Development) $ 19,096,663
GRAND TOTAL WITH DUMBARTON SERVICE AND ADA CONSORTIUM $ 322,865,662
GRAND TOTAL WITHOUT DUMBARTON &

ADA CONSORTIUM $ 121,463,830 $ 61,054,321 $ 101,203,701 $ 283,721,902

Source: Alameda-Contra Cost Transit District, Adopted Biennial Budget, Fiscal Years 2007-08 and 2008-09, September 19, 2007. Information
in table is based on FY 2007-08.
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Appendix C

AC 