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Fleet Replacement Recommendations

BRIEFING ITEM

RECQMMENDEO ACTION($)

Consider receiving an update on Fleet Replacement recommendations

BACKGROUND/RATIONALE

Staff previously presented fleet recommendations to the Board based on an analysis of
ridership trends through 2015(Staff Report 15-232). The report recommended maintaining the
current fleet size of small transit vehicles and 30-foot coaches, expanding the number of 40-
foot coaches by 15 vehicles based on available yard capacity, maintaining the number of large
capacity commuter buses(MClor equivalent), and purchasing up to 20 double decker coaches.

This report updates those recommendations based on recent ridership figures but does not
recommend major changes. Due to declines in ridership, the recent figures suggest the District
could deploy smaller capacity vehicles and stillhandle loads. However, because coaches have a
12 year service life, staff recommends maintaining a fleet mix of higher capacity vehicles in
order to accommodate the future ridership growth anticipated in the Major Corridors Study
approved by the Board in 2016. Without any significant vehicle purchases in the coming year,
staff is seeking Board input for future vehicle purchases, especially with regard to articulated
vehic[es. Given the Board adopted the C]ean Corridors Plan on December 13, 20]-7 with SR 17-
325, staff anticipates using some of upcoming fleet procurements to ensure the corridors
included in the Clean Corridors Plan have zero-emissions buses. The specific power sources of
these buses will be determined once side-by-side testing of battery-electric and hydrogen fuel-
cell vehicles is complete

Staff analyzed ridership from Fall 2016 to determine fleet composition needs for the current
year and a 2025 projection. For current year needs, staff analyzed the ridership on every trip
and block(a block is a collection of trips that a single vehicle completes). Staff then assigned an
appropriately sized vehicle to each block based on the passenger demand on that block's
collection of trips such that a load factor of 1.0 on Transbay trips and 1.25 on localtrips would
not be exceeded with a 95% confidence interval. Trip level data was aggregated by block, with a
block's vehicle assignment determined by the trip with the greatest capacity need. The
rationale for assigning vehicles in this method is to avoid overcrowding or pass-ups during peak
periods. Staff conducted an in-depth, block-level review of routes assigned articulated vehicles
that produced similar results.
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Staff used data from the Major Corridors Study to complete a fleet projection for 2025. The
Major Corridors Study'anticipates a doubling of ridership district-wide by 2040 and contains
estimates for specific corridor-levelincreases. Given recent ridership declines, staff applied only
the corridor-level projected increases contained in the Major Corridors Study to the Fall 2016
data, following the vehicle assignment method described above, and assumed ridership on non-
major corridors would not increase in the future. The fleet analysis assumes ridership growth
on existing service levels and routes(i.e. no changes to routes and schedules).
Table lcontains the results of the analysis:

Table 1: Fleet Replacement Needs
Current Fleet Mix Need Based on

Ridership
15

90

335
86

87

46

15
674

26-foot Cutaway
30-foot
40-foot Local
60-foot Articulated
40-foot Transbay
MCI/Commuter Bus
Double Decker
Total

324
58

87

The fleet totalexpands in 2025 because the analysis assumes a fully dedicated Transbay fleet by
that time. However, this is optional. In practice, the District interlines Transbay and local trips,
which keeps the vehicle and operator count lower than would otherwise be needed.

Sma// Trans/t and 30./oot Veh/c/es: Recent decreases in ridership suggest the District could
deploy a greater number of smaller capacity vehicles. However, staff recommends maintaining
the current fleet mix of cutaway and 30-foot vehicles. Because of their capacity constraints,
these vehicles are limited to a small number of routes (though they are well suited for the
District's Flex service and hill routes). In addition, less variation in the fleet mix translates to
reduced maintenance costs and helps make daily vehicle assignments more manageable

40./oot I/eh/c/es: The District currently has a fleet of 400 40-foot vehicles, 54 of which are
dedicated Transbay coaches. The data show a current revenue need of 411, with Transbay
service accounting for 87 40-foot coaches for a fully dedicated fleet. There willbe an increase in
40-foot vehicles by ten due to refurbished buses under Bay Bridge Forward, which will fill this
deficit

60./oot ,4rt/cu/area Veh/c/es: The data show the District currently has more articulated coaches
than ridership demands. However, staff recommends maintaining the fleet of 60-foot
articulated coaches as the ridership projections for major corridors will necessitate their use by
2025. Staff is seeking input from the Board regarding this recommendation. If the ridership
projection based on the county-wide model is plausible and the pace of development in the
centralbusiness districts and along the major corridors increases, there is reason to believe that
AC Transit should invest in more service and capacity along its major corridors. This should
necessitate maintaining the current articulated fleet size. The alternatives analysis discusses
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some of the impacts of reducing the number of articulated vehicles and not adding frequency
to compensate for less capacity.

/WC/s/Commuter Coach: The District has seen an increase in Transbay demand that has led to
overcrowding on some routes. Staff recommends replacing the MCls with a comparable
commuter coach.

Doug/e Decker Veh/c/es: The ridership analysis reveals that some loads reach a level (over 65
passengers per trip) warranting a double decker vehicle on at least 16 Transbay blocks. The
District is in the process of procuring].5 double deckers over the next 24 months.

BUDGETARY/FISCAL IMPACT

There is no budgetary/fiscal Impact associated with this analysis. Staff will identify the cost of
each vehicle type through the procurement process. In addition, price estimates for vehicles
are provided by MTC through their annual bus purchase process. For Fiscal Year 2017, the
pricelist is:

Table 2: Vehicle Types and Cost
Annualized
Vehicle Cost

$22,000
$40,333
$45,333
$73,583
$52,750
$83,333

Annualized
Cost/Seat

$1,375
$1,613
$1,225
$1,566
$925

$1,042

Silo,00026-foot Cutaway
$484,00030-foot

$544,00040-foot 37

$883,00060-foot Articulated 47

$633,000MCI 57

$l,ooo,oooDouble Decker 80

All prices are for standard diesel coaches

ADVANTAGES/DISADVANTAGES

The fleet recommendations above assign vehicles based on average maximum load points and
recommends a fleet mix of higher capacity vehicles. Advantages of this assignment method and
higher capacity vehicles include:

e Increased seating capacity

e Reducing peak load factors and overcrowding
e Minimizing incidences of pass ups
e Accommodating peak demand

These advantages lead to increased passenger comfort, perception, and agency image

Disadvantages of higher capacity vehicles include:
e Increased dwell times

e Need for longer stop lengths
e Higher upfront capital costs
e Higher maintenance costs
e Perception of emptier buses in the off-peak
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Strategies to mitigate increased dwell times include all door boarding and off-board fare
payment programs. The capital and maintenance costs of high capacity vehicles are offset by
the higher operating costs of lower capacity vehicles associated with the need to add frequency
during peak periods, as discussed below. And while off-peak buses carry fewer passengers, the
ridership analysis reveals the extra capacity is needed on those buses during peak times.

ALTERNATIVES ANALYSIS

In assigning vehicles based on average maximum trip loads, the fleet replacement
recommendations developed above address peak ridership need. By its nature, transportation
is a peaking problem: assigning vehicles based on midday or evening loads would truncate the
capacity in the peak periods, resulting in pass-ups and deterring passengers from taking AC
Transit(this has likely happened on some Transbay routes after the District had to retire nearly
half of its MCI fleet in recent years).

Rather than deploy higher capacity vehicles at all times, alternative strategies might be to: I)
switch fleet type throughout the day to match demand levels, 2) piece high demand trips
together in single blocks, 3) reduce frequency in off-peak periods to increase capacity
utilization, or 4) deploy lower capacity vehicles throughout the day but add frequency during
peak periods to meet demand.

The first strategy is infeasible because it would require two vehicles for every block where a
switch would occur, doubling the vehicle needs for some routes. This would require additional
operators to do reliefs, add capital cost in the form of additional vehicles, and strain available
yard capacity. The second strategy is also infeasible as there is not enough bi-directional
passenger demand in the AC Transit service area during peak periods. The third strategy is
implemented in some areas, but is likely to be unpopular with the public and does not support
AC Transit's efforts to provide convenient, consistent and reliable service throughout the day.

The fourth strategy is the most feasible of the four though it is costlier. As an example, staff
costed out a scenario of dep]oying a f]eet of 40-foot coaches on Line ]. instead of 60-foot
articulated coaches, and cutaways on Line 32 instead of 40-foot coaches. At a minimum, this
strategy would require one extra vehicle to handle loads during peak periods, adding a full-time
8-hour run per weekday. Staff used a fully-allocated cost per revenue hour of $209 and a
straight-line assumption to determine the annual coach capital cost based on purchase price
and service life
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Table 3a: Example Af ternative Fleet Strategy (Line l}

VehicleType I TotalPlatform I AnnualOperating
Hours(Weekday) Cost(Weekday)

Annualized

Vehicle Capital
Cost

$45,333
$73,583

Total Annual Cost

40-foot
60-foot

Articulated

229
221

$12,060,972
$11,639,628

$12,106,305
$11,713,211

Table 3b: Example Alternative Fleet Strate.

Vehicle Type Total Platform
Hours (Weekday)

(Line 32.

Annual Operating
Cost (Weekday)

Annualized

Vehicle Capital
Cost

Total Annual Cost

24-foot Cutaway
40-foot

35.5

27.5
$1,891,714
$1,493,703

In both cases, the cost of deploying a fleet of smaller vehicles with 8 extra service hours per
day, carries an annual cost$400,000 greater than deploying the larger vehicle. This is because

the cost of labor is the primary driver of the cost of service. Staff conducted additional analysis
regarding maintenance and fuel costs of an articulated vehicle compared to a 40-foot vehicle.
While articulated vehicles carry a higher cost in these two categories, it would be outweighed
by the alternative of operating two 40-foot vehicles and the associated operator labor to meet
the demand. Claims-data-were-also-reviewed-toxnrriparraccidentgnjury-daims-Cost.s.-by fleet
type.--lh e -cost-a n atys is'irattaEh ed.

PRIOR RELEVANT BOARD ACTION/POLICIES

16-056b - FinaIMajor Corridors Study Report
15-232 -- Estimation of Fleet Replacement and Service Expansion Plan Fleet Needs
17-325 -- Clean Corridors Plan

ATTACHMENTS

Attachment 1: Articulated Analysis

Approved by:

Reviewed by:

Ramakrishna Pochiraju, Executive Director of Planning and Engineering

Robert del Rosario, Director of Service Development and Planning
Claudia Allen, Chief FinancialOfficer
Denise Standridge, GeneralCounsel
John Urgo, Transportation Planner, Service Planning
Michael Eshleman, Manager, Service Planning

Prepared by:
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Fleet Replacement Plan Articulated Analysis Summary

The District's 60' articulated bus fleet needs to be replaced in coming years. This analysis
includes information regarding maintenance costs, fuel efficiency, and load factor for the

District's existing fleet types to facilitate decisions regarding the appropriate fleet mix moving
forwa rd .

In terms of operation and maintenance of buses, the data provided by the Maintenance

Department shows that the cost of operating a 60' articulated bus costs 2.25 times more
compared to a 40' bus on average, reflecting both parts and labor. Articulated buses are
approximately 26 percent less fuel-efficient compared to the rest of the fleet, however, they

provide 25 percent more seating capacity. These data were collected from the Maintenance

Department's reports for Fleet Cost/Mile and Fuel Efficiency.
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