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SUBJECT: Estimation of Fleet Replacement and Service Expansion Plan Fleet Needs 

BRIEFING ITEM 

RECOMMENDED ACTION(S): 

Consider receiving an information report on fleet replacement and Service Expansion Plan (SEP) 
fleet needs. 

EXECUTIVE SUMMARY: 

The coming retirement of a significant portion of the District's fleet, as well as the 
implementation of the Service Expansion Plan (SEP) over the next several months, will require 
the District to make adjustments to its fleet composition. Based on an analysis of recent 
ridership trends and the anticipated service levels in the SEP, staff has developed an estimation 
of the District's future fleet needs and recommends maintaining the current fleet size of small 
transit vehicles and 30-foot coaches, expanding the number of 40-foot coaches by 3-15 vehicles 
based on available yard capacity, expanding the number of 60-foot articulated coaches by 51 
vehicles (to replace MCI's), phasing out the 46 MCI's currently in service, and purchasing up to 
20 double decker coaches, for a total expansion of 28-40 vehicles. 

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 2016, the pricelist 
is: 

• MCI (57 seats)- $617,000 
• 40' (36-37 seats)- $530,000 

• 40' Hybrid (37 seats) - $771,000 

• Double Decker (80 seats)- $861,000 (Staff Estimate) 
• 60' Articulated (47 seats)- $861,000 

BACKGROUND/RATIONALE: 

Over the next couple of years, a number of AC Transit's (the District's) coaches will be eligible 
for retirement. Given passenger growth in recent years, particularly on Transbay service, simply 
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replacing retiring coaches for the same or similar coach will likely not meet the District's future 
passenger capacity needs. In addition, the District's implementation of the Service Expansion 
Plan, planned over the next one to two years, will require an expansion of the District's fleet. To 
address these issues, staff analyzed ridership and available coach types and capacities in order 
to develop both a Fleet Replacement Plan and a Fleet Expansion Plan to guide future 
purchasing decisions. 

Fleet Replacement Plan 
Using schedule and ridership data from fall 2014, staff developed a fleet replacement plan to 
guide the purchase of replacement vehicles for retiring vehicles. Staff analyzed the ridership on 
every trip and block that the District currently has in revenue service (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. As such, the fleet plan 
developed below is an estimation based purely on seating capacity and current passenger 
demand. There are many other factors that need to be considered in developing a final vehicle 
purchasing plan, such as yard capacity, available funds, the limitations or need for certain 
vehicles on certain routes, public perception, and estimated changes in future ridership. 

In developing the plan, staff used the mean maximum load plus one standard deviation for each 
trip as the data point for assigning a vehicle type to that trip (the maximum load of a trip is the 
highest load point observed on that trip; the mean maximum load is the average of all the 
observed maximum loads). Assuming the load data for a given trip is normally distributed, loads 
would be expected to exceed the mean maximum load value 50% of the time. In order to plan 
for service that does not result in pass-ups occurring on half of all trips, staff used the mean 
plus one standard deviation to determine vehicle assignment needs. Roughly 84% of observed 
loads would be expected to fall below this value, ensuring the capacity of the vehicle assigned 
to the block is not exceeded more than about 1 out of 6 times. This allows for daily variation in 
passenger loads on a given trip, keeps pass-ups to a minimum, and ensures enough capacity for 
passengers traveling during peak times and in peak directions. 

Trip level data was aggregated by block, with the highest mean maximum load value of all the 
trips on a given block used as the data point for that block. For example, if block 1001 consists 
of three trips with mean maximum observed loads of 25, 42 and 56, the load value for assigning 
a vehicle to this block would be 56 and a 60-foot vehicle would be assigned (see tables 1 and 2). 
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Table 1: Local Fleet 

Vehicle Type 

Small Transit Vehicle 

~---------· 

30-foot 

~----

40-foot 
I 

-·-- ... --------
60-foot 

--------------
Double Decker Bus 

Table 2: Trans bay Fleet 

-·· 

...... _. ____ 
Vehicle Type 

40-foot 

c-::----- -· 
60-foot' 

I Double Decker Bus I 

J 

Seated Capacity 

16 

--------~-. 

25 

37 

-----
52 

80 

----------

Seated Capacity 

36 

-" ----
52 

-
80 

----

Load Factor Total Capacity 

1 Up to 16 

1.5 17-37 

. -- --~----
1.5 38-54 

-------· 
1.5 55-78 

----
1.5 79-120 

--------- ----------

·----------
Load Factor Total Capacity 

1.251 Up to 45 

" 

1.25 46-65 

-----
1.25 66-100 

-- --------
1. Although the DIStrict's pol1cy for Transbay load factor 1s 1.0, there are regular standees on Transbay buses 

in order to meet demand and this is reflected in this analysis. 
2. As discussed below, staff assumed MCI coaches will eventually be phased out of the District's fleet. The 

only equivalent coach on the market in terms of passenger capacity is an articulated coach. 

The results of this assignment exercise reveal that the current fleet mix is generally well 
matched to ridership needs and should be maintained going forward. This is particularly true in 
the case of GO-foot articulated vehicles and the need for higher capacity Transbay coaches. The 
results of the analysis, and the staff recommended fleet mix, are shown below: 

Table 3· Fleet Replacement Needs 
-----·-· --· 

Vehicle Type Current Fleet Need Based on Recommended Total Action 
Mix Ridership 

Small Transit Vehicle 10 16 10 Maintai11_ ----------- -----··· ···--
30-foot 90 136 90 Maintain -----
40-foot 354 275 329 Reduce 

- -------

60-foot 86 92 92 Expand 
MCI1 46 45 45 Reduce -- --- . - --
Double Decker 0 16 20 Expand 
Total 586 580 586 .. --- --

1. The District's MCis will most likely need to be replaced by 60-foot articulated coaches, as discussed below. 

Small Transit Vehicles: The District currently has 10 small transit vehicles, though they are not 
yet in regular revenue service (this explains why the current fleet mix total in Table 3 is greater 
than the fleet need total pulled from the ridership data; essentially the District is meeting a 
need for 580 vehicles with 576 {586 vehicles minus the 10 not in service)). The need based on 
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ridership suggests the District could expand this fleet type to 16. However, staff recommends 
maintaining the current fleet size. Because of their capacity constraints, these vehicles are 
limited to a small number of routes and will be further constrained if ridership continues to 
grow. 

30-foot Vehicles: Staff also recommends maintaining the current fleet size of 30-foot vehicles 
or consider purchasing less in favor of more 40-foot vehicles, even though the analysis suggests 
the District could expand this fleet type. Except for a small number of routes that travel in the 
hills, these vehicles have little operational benefit over 40-foot coaches and are beginning to 
face capacity constraints as ridership grows. This analysis does not use the absolute maximum 
load on a given block. Therefore, reports of over-crowded 30-foot vehicles may not be 
completely captured in this analysis. 

40-foot Vehicles: Staff recommends replacing 25 retiring 40-foot coaches with higher capacity 
vehicles, such as double-decker buses to meet growing demand on Transbay service and 60-
foot articulated buses to handle heavy loads on trunk lines. While the analysis suggests the 
District could replace some 40-foot vehicles with lower capacity coaches, staff does not 
recommend taking this course of action for reasons outlined above. Besides constraining future 
passenger growth, maintaining a large fleet size of a single vehicle type helps keep maintenance 
costs lower. 

60-foot Articulated Vehicles: Staff recommends expanding the fleet of 60-foot coaches for use 
on local service by 6 vehicles, based on ridership. This is to meet growing demand on major 
trunk lines, such as the 1, 1R, 40, and 57. Staff also recommends replacing the remaining 46 
MCI coaches as they retire with 45 60-foot vehicles, as discussed below. 

MC/s: Since retiring 38 MCis last year, the District has seen an increase in Transbay demand 
that has led to overcrowding on some routes. However, there is not a suitable over the road 
coach on the market to replace the aging MCis. Staff therefore recommends replacing the MCis 
with 60-foot coaches for use on Transbay service, while more or less maintaining the size of this 
higher capacity fleet at current levels. 

Taken together, the estimates for 60-foot and MCI needs would bring the total articulated 
coach fleet, including Transbay and local routes, from 86 today to 137. 

Double Decker Vehicles: The ridership analysis reveals that loads reach a level (over 65 
passengers per trip) warranting a double decker vehicle on at least 16 Transbay blocks. In 
February, the District completed a 3-week double decker pilot that was met with very positive 
reviews from both the public and operators. As such, staff recommends replacing 20 40-foot 
coaches with double decker vehicles. While this is slightly greater than the demand today, it 
allows for future ridership growth .. 

Fleet Replacement Costs 
As the fleet replacement plan proposes expanding the fleet with higher capacity vehicles, this 
will increase the net replacement costs compared to replacing the vehicles like for like. For 
example, the double decker buses cost $861,000 and will replace 40-foot buses, which cost 
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$530,000. However, the cost per seat on a double decker bus is $10,763 compared to $14,722 
on a 40-foot bus, which is 37% more. 

Service Expansion Plan Fleet Expansion Needs 
The passage of Measure BB enables the District to invest up to $24 million/year in operations, 
which will result in an estimated increase in service of up to 15%. Staff has completed a Service 
Expansion Plan (SEP), with a public hearing set for November 111

h, 2015 and implementation 
planned to be phased in over 2016. Staff estimates the future service levels in the SEP will 
require 28 to 40 additional vehicles (the smaller number would require some routes to change 
divisions while the larger number assumes all routes stay at their current division). 

While there are changes proposed for routes currently assigned articulated coaches, such as 
the 1, 1R, and 57, the plan overall does not require more articulated coaches. Therefore, the 
District can fully implement the SEP with a fleet expansion of 28-40 standard 40-foot coaches, 
including a 20% spare ratio. 

Table 4 presents staff's recommended fleet mix, inclusive of both the fleet replacement and 
fleet expansion plans. 

Table 4: Summary of Fleet Needs (Replacement and Expansion) 
--·--·· ·-·-·· ··-

Vehicle Type Current Fleet Need Based on Ridership Recommended Action 
Mix Total 

Small Transit Vehicle 10 16 10 Maintain ----- ---------------- ---------.~~-
30-foot 90 136 90 Maintain ----
40-foot 354 303-315 357-369 Expand ----- --- ... - ·- . -----,---
60-foot (in_c!:_I\IICis) 86 137 137 Expand ------
MCI's 45 0 0 Reduce·-!-----:-·--··· -· ... ---------- ------
Double Decker 0 16 20 Expand_ ._ __ 
Total 586 580 614-626 Expand ------- ... -·- -

·~-··-

ADVANTAGES/DISADVANTAGES: 

This is an update on fleet needs and there is no Board action prompting the examination of 
advantages or disadvantages. 

ALTERNATIVES ANALYSIS: 

In assigning vehicles based on average maximum trip loads, the fleet replacement plan 
developed above addresses peak ridership need. By its nature, Transportation is a peaking 
problem; assigning vehicles based on midday or evening loads would truncate the capacity in 
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: 1) 
switch fleet type throughout the day to match demand levels, 2) piece high demand trips 
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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 unnecessary capital cost in the form of additional vehicles, and 
strain all 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 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 though it is likely to be more costly. The cost of service 
is primarily driven by the cost of labor. Additional service during peak periods would require 
more operators, as well as road supervisors, mechanics, and other personnel. And while 40-foot 
coaches cost roughly 37% less than articulated coaches, the cost per seat is just 12% less. Thus, 
the additional service the District would need to deploy during peak periods would likely erode 
any cost savings realized through the purchase of smaller vehicles. 

PRIOR RELEVANT BOARD ACTIONS/POLICIES: 

15-004 Double Deck Bus Analysis and Demonstration 

ATTACHMENTS: 

None 

Department Head Approval: Aida R. Asuncion, Acting Chief Planning, Engineering and 
Construction Officer 

Reviewed by: Denise C. Standridge, General Counsel 
James Pachan, Acting Chief Financial Officer 
Robert del Rosario, Director of Service Development and Planning 

Prepared by: John Urgo, Transportation Planner 

134




