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A critical element of high quality transit service is reliable subway car performance. Riders do not 
want to be delayed by a train being taken out of service because a car breaks down or suffer an 
unpleasant ride because a car’s heating or air conditioning is not functioning. Keeping subway cars 
in good condition, defined as a state of good repair, requires regular inspections and preventive 
maintenance as well as scheduled replacement based on expected useful life.

The Metropolitan Transportation Authority (MTA) and its subway division, New York City Transit 
(NYCT), have a mixed record in sustaining subway car reliability and now face a serious challenge 
in restoring the car fleet to a state of good repair. The agency’s past performance can be divided 
into three periods:

 � From 1981, when reliability hit an all-time low, to 1993 the MTA made large investments to 
bring the entire fleet to a state of good repair. It purchased 1,775 new cars and overhauled 
another approximately 4,100 cars.

 � From 1994 to 2009 NYCT implemented a new system of scheduled inspections and maintenance 
to keep cars in good repair, and the MTA capital program kept pace with the replacement of cars 
nearing or at the end of their useful life. The result was record levels of reliability.

 � From 2010 to 2016 NYCT stretched inspection and maintenance cycles to meet savings targets 
and the MTA capital program replaced fewer cars at a slower pace than was necessary to replace 
all cars reaching the end of their useful life. 
The result was a significant drop in reliability 
contributing to the steady drumbeat of 
complaints that led Governor Andrew Cuomo 
to declare a state of emergency at the transit 
system in 2017.
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BACKGROUND

The NYCT subway car fleet consists of 6,482 cars of 14 different models identified by the letter “R” 
followed by a number, for example, R142, that corresponds to the final digits in a contract number 
under which the cars were purchased.1 Cars are divided into two incompatible subfleets—A Division 
cars operate on the numbered train lines and B Division cars operate on the lettered lines.2 Each 
car is made up of systems that help a train move, stop, communicate, open and close its doors, 
and keep customers safe and comfortable. Prior to 2000 cars were expected to have a useful life 
of 35 years and were planned for replacement after that period; cars purchased more recently are 
expected to have useful life of 40 years, and this standard is now applied to the entire fleet. 3 Today 
the fleet includes some cars more than 50 years old and others currently being delivered from the 
manufacturer. More than 5,200 NYCT employees inspect, maintain and repair cars.4 

Car performance is measured by the mean distance between car component failures (MDBF) that 
require a car to be removed from service. As cars and their systems age they generally fail more 
often, but sufficient inspection and maintenance can keep older cars operating at or above an 
agency MDBF goal of 150,000 miles. (See Table 1.)

In 2017 and 2018 MTA leadership announced plans to address the deteriorating subway 
performance including its declining subway car reliability. In July 2017 MTA Chairman Joseph Lhota 
released the Subway Action Plan (SAP), a $1.8 billion program to reverse declining performance 
and stabilize the system, which includes increased investments in car inspection and preventive 
maintenance. In May 2018 NYCT President Andy Byford announced Fast Forward, an ambitious 
plan to modernize the transit system, which includes the purchase of more than 3,600 new subway 
cars and retrofitting of 1,200 existing cars to be compatible with a new signal system. If fully 
implemented over the next decade, this plan would restore proven car maintenance policies and 
replace all cars operating past their useful life

The current critical challenge is to implement these plans during the decade-long time frame. 
The estimated cost relating to subway cars is about $9 billion, and the sources of most of this 
funding have not yet been identified.  As the MTA develops future capital plans, subway cars will be 
compete against state of good repair work, normal replacement, and network expansion projects 
like the second phase of the Second Avenue Subway and East Side Access for priority; however, 
failure to prioritize subway car investments will place added pressure on the fleet’s maintenance 
and squander hard-fought gains in reliability.
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Advent of the Modern MTA Capital Program

By the early 1980s the subway car fleet had suffered from decades of neglect and deferred 
maintenance. In 1981 MDBF reached an all-time low of 6,640 miles. (See Figure 1.) On a typical 
day NYCT abandoned more than 300 trains and was forced to keep more than one-quarter of all 
cars in reserve to replace broken down trains.5 

Under these circumstances MTA Chairman Richard Ravitch identified the resources needed to 
bring the system to a state of good repair, lobbied the Legislature for support, and initiated the 
first modern five-year capital program. This initial five-year plan and a subsequent five-year plan—
spanning the years 1982 to 1991—invested more than $3.9 billion in bringing the subway car 
fleet to a state of good repair.6 The three pillars of this program were (a) new subway cars to 
replace unreliable, older cars; (b) major midlife overhauls of remaining cars; and (c) a new system of 
preventive maintenance with scheduled inspections and rehabilitations to keep new and restored 
cars operating at a high level.

The first two five-year capital programs committed $1.9 billion to purchase 1,775 replacement cars 
for the fleet’s least reliable vehicles. These purchases replaced cars built between 1948 and 1960. 
The new cars performed better than their predecessors, with MDBFs ranging between 34,600 

Note: Age calculated using earliest manufacture date of car model.

NA = Data not available.
*R188-Conversion cars are those R142As that have been retrofitted to operate using Communications-Based Train Control.

Sources: Metropolitan Transportation Authority, New York City Transit Committee, February 2018 (February 20, 2018), Subway Mean Distance Between Fail-
ure - REVISED, p. 39; and Federal Transit Administration, National Transit Database, "Revenue Vehicle Inventory" (annual editions 1997 to 2016). 

Table 1: New York City Transit, Mean Distance Between Failures for Subway Cars by Model, 2017

Mean Distance
Between Fai lures AgeCountLine(s )Divis ionManufacturerCar Model

34,39153222A,C,J,ZBBuddR32

41,1924850J,M,ZBSt. Louis  CarR42

73,21242752A,C,F,R,SBPul lman-StandardR46

189,218343151,3AKawasakiR62

101,963338241,6,7,SABombardierR62A

106,13331425B,D,G,N,W,SBWestinghouse-Amrai lR68

96,58429200A,BBKawasakiR68A

163,012181,0302,4,5ABombardierR142

55,988182204,6AKawasakiR142A

89,41816212LBKawasakiR143

241,866121,662C,E,F,J,L,M,N,Q,ZBAlstom / KawasakiR160

NA 064J,ZBBombardierR179

444,91361267AKawasakiR188

165,167183807AKawasakiR188-Convers ion*

121,22024.16,482Total
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miles and 51,700 miles.7 The first two capital programs also committed $2 billion to overhaul more 
than 4,100 subway cars. This work included component reconstruction, system upgrades, noise 
mitigation, car door mechanism replacements, and installation of air conditioning.8 Performance 
improved significantly as MDBF more than doubled for these cars, meeting or exceeding the 
reliability of the new cars.9

With the replacement or overhaul of more than 5,800 cars the fleet reached a state of good repair 
in 1993. To maintain this state of good repair NYCT introduced a proactive maintenance strategy 
known as the Scheduled Maintenance System (SMS) composed of three elements: inspection, 
cleaning, and systematic and planned system replacements or rehabilitations. After cataloguing 
dozens of car parts and calculating their typical lifespan, NYCT began implementing pre-failure 
maintenance to avert the need for expensive overhauls. The process allowed NYCT to remove 
redundant parts and link cars into larger permanent sets, reducing the number of points of failure 
in a train.10 

From 1981 to 2011 MDBF increased from less than 7,000 miles to more than 172,000 miles, 
peaking at 178,085 miles in 2005. Not only did customers experience improved reliability but 
subway capacity also increased with growing MDBF. A younger, more reliable fleet reduced the 
number of breakdowns and allowed NYCT to keep fewer cars in reserve and to operate a larger 
share of its fleet during peak hours. By 2011 only 17 percent of the fleet remained in reserve 
during peak service, the equivalent of adding approximately 50 trains to the system over levels in 
the 1980s.11

Sources: Metropolitan Transportation Authority, Transit Committee (monthly editions, 2010 to 2018), and Annual Report (annual editions, 1986 to 
2008); and Federal Transit Administration, National Transit Database, “Revenue Vehicle Inventory” (annual editions 1997 to 2016). 

Figure 1: New York City Subway Car Mean Distance Between Failure and Average
Age of Fleet, 1981 to 2017
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0.00
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FALLING BEHIND STATE OF GOOD REPAIR

Fiscal pressures from the 2008 recession led the MTA to adopt policies that caused the subway 
fleet to fall short of a state of good repair. The agency limited the number of new car purchases 
and curtailed proactive maintenance. Subway car reliability declined from 2011 to 2016 as MDBF 
declined 35 percent and regressed to levels below the desired standard of 150,000 miles. (Refer 
to Figure 1.)

Reduced Subway Car Replacements 

From 1982 to 2009 NYCT committed an average of $2 billion in current dollars to subway car 
purchases per five-year capital program. For each of these programs, car commitments were in 
excess of five-year needs published as part of the corresponding needs assessment.12 (See Table 2.)

The two subsequent capital programs—2010-2014 and 2015-2019—include $1 billion and $1.5 
billion in subway car commitments, less than the previous five-program averages and significantly 
less than the corresponding needs assessments. Moreover, the inability to approve these capital 
programs in a timely manner resulted in a slower replacement of cars. 

The 2008 recession erased a significant share of tax and other operating revenue that impacted the 
2010-2014 capital program, which was initially funded only for the first two years.13 In 2012 the 
MTA fully-funded the five-year program, but this program reduced subway car commitments from 
$1.3 billion to $1 billion. This funding supported approximately 400 cars—less than half the 1,000 
cars needed for normal replacement—and committed more than $6 billion to network expansions 
including East Side Access and the first phase of the Second Avenue Subway.14 

* - In 1995 MTA Chairman Virgil Conway altered the five-year sequence of the capital program to its current format. Though a 
needs assessment was not compiled ahead of the 1995-1999 capital program, a needs assessment compiled prior to the 1992 
to 1996 program that was subsumed included $1.3 billion in car needs.

Source: Metropolitan Transportation Authority, Capital Program (various amendments to the five-year programs).

Table 2: New York City Transit Subway Car Stated Needs and Capital Programs,
1982 to 2019

Five-year
Need

1,957

1,248

1,300

1,942

2,096

3,037

2,717

1982-1986

1987-1991

1995-1999*

2000-2004

2005-2009

2010-2014

2015-2019

Capital
Plan Period

Actual
Commitments

2,436

1,450

1,957

1,992

2,179

1,025

1,482

New
Subway Cars

1,595

200

840

1,210

1,025

403

460
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The needs assessment for the 2015-2019 capital program indicated a $2.7 billion subway car need, 
including an unspecified number of replacement cars not funded in the 2010-2014 program and 
168 new cars for the Second Avenue Subway.15 The 2015-2019 capital program was approved 
late, in May 2016, and included $2.9 billion for 940 replacement cars.16 A May 2017 amendment 
reduced subway car commitments to $1.7 billion, 64 percent of the five-year need, and delayed half 
of the planned car order to the following capital program to accommodate other priorities.17 This 
five-year program included more than $7.6 billion in network expansions, including the initiation 
of two new commuter railroad projects—one to build new stations in the Bronx and bring Metro-
North trains into Penn Station and another to add a third track to the Main Line of the Long Island 
Rail Road.

Other factors have contributed to problems in car replacement. Structural problems in the R44 car 
model led to premature replacement in 2010 which delayed the replacement of older cars slated 
for retirement. Delivery of R188 cars was delayed approximately six months after Superstorm 
Sandy damaged a Far Rockaway test track in 2012, and delivery of R179 cars has been delayed 
more than two years due to manufacturer defects found during testing. Even after replacement 
R179 cars arrive, the L train shutdown will require NYCT to continue operating its oldest cars to 
increase service on adjacent subway lines.18

The lack of normal replacement and delays in car delivery have aged the fleet. If subway car 
procurements replaced cars on a uniform schedule according to a 40-year useful life, the agency 
would need approximately 125 new cars per year. From 2011 to 2017 NYCT received only 140 
new cars, or approximately 23 per year.19 As a result the average age of the fleet increased from 
17.9 years to 22.5 years, and the share of cars operating for more than 40 years increased from 4 
percent to 16 percent.

Changes to Car Inspection and Maintenance

At the end of 2017 NYCT’s car equipment division employed approximately 4,400 workers, of 
which nearly 4,000 supervisory and hourly employees inspect, maintain, and clean subway cars. 
Approximately half of these employees inspected cars and performed incidental maintenance and 
emergency repairs, a little more than one-quarter of the employees were dedicated to scheduled 
car maintenance, 11 percent performed car cleaning activities at train shops and yards, and 13 
percent did all other tasks.20 From 2002 to 2017 these positions decreased slightly from 4,105 to 
3,994. (See Figure 2.)

Some of the variation in car equipment employees results from changes in scheduled maintenance 
staff requirements. These fluctuate from year to year based on the historical timing of car purchases 
and subsequent SMS requirements. For example, scheduled maintenance positions decreased from 
607 in 2002 to 495 in 2004 before growing to 833 by 2010; as of 2017 SMS-related positions 
increased to 1,125. Post-2008 savings measures, intended to enhance productivity, extended 
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rehabilitation cycles from 6- and 12-year periods to 7- and 14- year periods by 2010. As a result 
approximately 150 fewer cars were rehabilitated annually.21 SMS-related headcount increased 
through 2015 despite the longer maintenance cycles. 

All other car equipment positions decreased 19 percent between 2002 and 2016. To generate 
savings following the 2008 recession, NYCT extended inspection cycles for all but its two oldest 
car models from 11,000 miles or 71 days to 12,000 miles or 78 days.22 This decision was premised 
on analyses that showed the cycle change would have no impact on car reliability. 

Though changes to inspection and maintenance cycles were considered efficiencies and 
productivity improvements, the reductions in car equipment positions coincided with a decline in 
performance. MDBF reached a second peak of 172,700 miles in 2011 but fell to 112,208 miles in 
2016. (Refer to Figure 1.) The decline affected all car models to varying degrees with the exception 
of the R62s.23 (See Table 3.) MDBF of the two oldest car models—R32 and R42—decreased 46 
percent and 21 percent, respectively; however, these cars accounted for only 4 percent of the 
fleet. R160s, newly delivered as of 2010, saw the greatest decrease in MDBF from nearly 668,000 
miles to approximately 250,000 miles, a 62 percent decline, after their first few years of service. 
Even after significant declines these cars continue to exceed the agency’s MDBF goal. R68As, 
R142s, R142As, and R143s also experienced reliability declines greater than the fleet average over 
this period. Replacing the 277 R32s and R42s—just 4 percent of the fleet—with cars performing at 
the MDBF goal of 150,000 miles would have increased fleet MDBF by an estimated 10,000 miles, 
or 9 percent. New cars performing at the same level as new R188s would have increased fleet 
MDBF by 11 percent.24

Source: Metropolitan Transportation Authority, New York City Transit, email to Citizens Budget Commission staff (June 19, 2018).  
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GETTING BACK ON TRACK

Beginning in spring 2017 MTA leaders gave greater attention to improving subway performance 
including car reliability. A six-point plan introduced in May, later subsumed by the SAP, deployed 
additional resources to car inspection and maintenance and to accelerate the procurement of new 
cars. In January 2018 NYCT ordered 460 new subway cars, R211s, under a procurement contract 
that could purchase up to 1,537 new cars by 2027. The Fast Forward proposal released in May 
2018 includes long-term acceleration of subway car procurement, adding more than 3,600 new 
cars and retrofitting 1,200 cars over the next 10 years. If the latest proposals are implemented, the 
subway fleet would be restored to a state of good repair in about a decade, but funding for the 
proposal remains uncertain.

Car Inspection and Maintenance

In May 2017 the MTA announced it would perform a “top-to-bottom revamp” of its subway car 
maintenance procedures as part of a six-point plan to improve system reliability.25 The revamp 
increased car inspections and proactively replaced equipment on regular schedules prior to failure. 
These changes applied initially to the Eighth Avenue line over a six-month period.26 Building on 

Notes: All R44s retired by the end of 2010.
NAP = Not applicable

R188 and R188-Conversion cars did not enter service until 2013.
Decrease in R142A cars owing to their conversion into R188-Conversion cars.

Source: Metropolitan Transportation Authority, Transit Committee (February 2011 and February 2018), Subway Mean Distance Between Failure.

Table 3: New York City Subway Car Mean Distance Between Failures by Car Model,
2011 and 2016

Count

222

50

752

315

824

425

200

1,030

600

212

1,662

0

0

6,292

MDBF

61,594

44,353

82,027

192,063

124,457

135,571

169,636

253,686

129,905

198,576

667,753

NAP

NAP

172,700

2011
Count

222

50

752

315

824

425

200

1,030

220

212

1,662

126

380

6,346

MDBF

33,268

35,260

73,696

198,041

82,447

117,531

98,997

143,910

50,260

53,805

253,300

476,693

179,596

112,208

2016
Miles

(28,326)

(9,093)

(8,331)

5,978

(42,010)

(18,040)

(70,639)

(109,776)

(79,645)

(144,771)

(414,453)

NAP

NAP

(60,492)

Percent

-46%

-21%

-10%

3%

-34%

-13%

-42%

-43%

-61%

-73%

-62%

NAP

NAP

-35%

Change in MDBF

52

47

41

33

32

30

28

17

17

15

11

17

5

23.3

Model Age
in 2016Car model

R32

R42

R46

R62

R62A

R68

R68A

R142

R142A

R143

R160

R188

R188-Conversion

Fleet
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these changes, the SAP included system-wide proposals to expand SMS capacity—from 950 to 
1,100 cars annually—and the addition of a repair and maintenance shift to keep shops operating 
around the clock. The SAP also called for 20 prepositioned emergency response teams to make 
repairs at the site of a breakdown, though only 10 have been deployed.27 

The SAP’s car equipment operating expense is $25 million in 2018 and grows to $65 million 
annually beginning in 2019. These costs fund approximately 280 car equipment positions that will 
bring SMS cycles from 7 and 14 years back to 6 and 12 years.28 The MTA also expects to reduce 
the number of cars held in reserve and increase cars available for peak service by 228 cars, or 4 
percent.29 Since July 2017, when the first of these initiatives launched, car reliability has improved 
slightly but still remains below the agency’s goal. The MDBF 12-month moving average increased 
3.5 percent from 115,843 miles to 119,949 miles, as of May 2018.30 

Subway Car Replacements

The January 2018 award of the R211 contract includes a $1.4 billion order for 460 new subway 
cars expected to arrive between April 2021 and July 2023. NYCT may exercise two options which 
would have to be funded as part of the future 2020-2024 capital program to increase the total 
order of new cars to 1,537. Delivery of all R211s would conclude by the end of 2026.31 

A key element in the 2018 Fast Forward plan is accelerating installation of new signaling technology: 
bringing Communications-Based Train Control (CBTC) to more than 10 lines over the next 10 years 
affecting approximately 85 percent of daily ridership. Currently only one line, the L, has CBTC, and 
installation is in progress on a second, the 7 line. To serve these resignaled subway lines, NYCT 
will need more CBTC-compatible subway cars, and Fast Forward proposes the purchase of more 
than 3,600 cars and conversion of another 1,200 existing cars to make this possible. (One Genius 
Transit Award-winning idea was to shorten the useful life of a subway car to allow for accelerated 
replacement and introduction of new systems such as CBTC-compatibility.31 See Textbox.) New 
and modified cars are essential to the resignaling initiative, and their arrival will also help bring the 
fleet to a state of good repair.33

Genius Transit Challenge

In May 2017 Governor Cuomo commenced the MTA Genius Transit Challenge, a competition 
seeking proposals to solve the subway’s capacity constraints and diminished reliability. Three of 
the winning proposals for subway car improvements were: use of longer trains and platforming 
at alternating stations; new diagnostic systems that would provide real-time analytics about the 
performance and condition of car components; and a shorter lifespan car. Although the latter two 
proposals may include creative improvements to maintenance and car procurement that should be 
a part of the NYCT’s ongoing efforts, these technologies should not be viewed as a substitute for 
tried-and-tested approaches.
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REVIVING THE FLEET: BILLIONS OF DOLLARS NEEDED AND 
MORE THAN A DECADE AWAY 

Though the R211 contract could replace nearly a quarter of the subway car fleet, it alone is not 
enough to replace all cars nearing or surpassing the end of their useful life. By 2027 new R211s will 
have replaced the oldest B division cars, but the 1,139 A division cars procured as part of the first 
capital program will be between 40 and 44 years old.34 Implementing Fast Forward would rectify 
the situation, but would require an additional $5.5 billion and more than a decade to achieve. 

Table 4 shows the cost of the existing R211 purchase schedule and of the car purchases and 
retrofits proposed in Fast Forward. The 2015-2019 capital program supports the base order of 
460 R211s to arrive by 2023 at an average cost per car of $2.7 million. Options of 640 cars and 
437 cars would be funded by the 2020-2024 capital program and arrive by 2027. These cars are 
expected to have a lower per car cost of $2.1 million. Full implementation of the R211 contract 
would cost nearly $3.5 billion.

Fast Forward spans a 10-year period beginning in 2018 that does not correspond to the MTA’s 
five-year capital plan periods and has not yet been aligned with these future investment plans. 
Fast Forward calls for 3,650 new subway cars and the retrofit of 1,200 existing cars. Of the 3,650 
new cars, it is reasonable to assume that 1,537 are from full implementation of the R211 contract 
options. This leaves 2,113 cars to be purchased under new contracts. At an average cost of 
$2.3 million, this would require nearly $4.8 billion, bringing the combined cost of R211s and the 
additional cars to nearly $8.3 billion.35  

Table 4: New York City Transit Subway Car Planned Orders and Illustrative Fast Forward Orders

** - Assumes R211s part of Fast Forward new car orders
* - Does not include 75 Staten Island Railway Cars

Source: Metropolitan Transportation, New York City Transit, Fast Forward: The Plan to Modernize NYCT (May 2018), January 2018 
MTA Board Action Items (January 24, 2018), pp. 90-92, and MTA Capital Program, 2010-2014 Amendment as approved by the CPRB July 
31, 2017 (July 31, 2017), p. 79.

R211 Car Order

Base*

Option 1

Option 2

R211 total*

Fast Forward less
R211 Car Order

Fast Forward (add. new cars )** 

Fast Forward (modified cars ) 

Fast Forward total**

2015-2019
Capital Program

First
Five Years

460 cars

460 cars

190 cars

190 cars

2020-2024
Capital Program

Second
Five Years

640 cars

437 cars

1,077 cars

1,923 cars
1,200 cars
3,123 cars

Cost per Car

Estimated
Cost per Car

$2.7

$2.1

$2.1

$2.3

$2.3
$0.6
NAP

Total Cost

Estimated
Total Cost

$1,242

$1,327

$914

$3,483

$4,789
$710

$5,499
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At the same time NYCT would need to enter into a contract to retrofit 1,200 existing cars for 
CBTC service. Assuming car conversions could be achieved at the same price as NYCT’s previous 
conversions, the cost would be about $710 million. Together with new car purchases, the total 
procurement would be about $9 billion. Of this total only $1.2 billion is authorized in the MTA’s 
current capital plan, leaving close to $8 billion to be financed in future capital plans.36 

Initial estimates of the entire Fast Forward program costs are greater than $40 billion, of which 
subway cars will be just one competing priority.37 The MTA must also consider its other regular state 
of good repair and normal replacement programs at all of its agencies, as well as expansions such as 
the second phase of the Second Avenue Subway, East Side Access, Long Island Rail Road Main Line 
Third Track, and Penn Station Access. Despite the competition from other popular initiatives, MTA 
leaders should be prepared to make significant commitments to subway cars in the 2020-2024 
capital program if its expects to return car reliability to its previous highpoint. 

CONCLUSION

Despite more than $12 billion invested in subway cars since 1981, reliability has not been an 
uninterrupted march of progress. MDBF records set in 2005 were the result of a laser focus on 
maintaining the fleet in a state of good repair through a combination of scheduled maintenance and 
regular replacement. Extended inspection and maintenance cycles and delays to the fleet’s normal 
replacement cycle after the 2008 economic squeeze ushered in a period of decline in reliability.

Delivery of delayed subway cars and implementation of the SAP will help arrest this decline; if on 
time, delivery of the R211 cars will replace the next group of B division cars nearing the end of 
their 40-year useful life. Fast Forward, if implemented as proposed, will make drastic changes to 
the composition of the car fleet, leaving it younger and better equipped to operate alongside a 
modernized signal system. But full and timely implementation of Fast Forward is not a certainty; it 
must be funded in future capital plans and administered effectively to achieve anticipated results. 
To make the proposal a reality, MTA leadership should increase significantly its commitment to 
subway cars in the 2020-2024 capital program.  
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ENDNOTES

[1] Some car models have letters after the number signifying a different manufacturer of a similar car 
design. For example, the R142 and R142A were procured at the same time, splitting an order of cars 
between two different manufacturers. See: Metropolitan Transportation Authority, Capital Program 
Oversight Committee Meeting (January 22, 2018), p. 37, http://web.mta.info/mta/news/books/
pdf/180122_1400_CPOC.pdf.

[2] Though all trains run on the same gauge, A Division cars are narrower than B Division cars, and 
thus operating a car on its opposite division is not allowed. Numbered lines have narrower tunnel 
segments, tighter curves, and tighter platform clearances than lettered lines; B Division cars would 
not fit on numbered lines and A Division cars would have large gaps between the platform and 
train on lettered lines. Additionally safety train stop mechanisms between divisions are located on 
opposite sides of the track and train in each division. 

[3] Capital needs assessments developed prior to 2000 state subway cars had useful lives no longer 
than 35 years. The 2009 capital needs assessment stated all subway cars have a useful life of 40 
years; however, this document does not include a rationale for the change in useful life. At that time, 
more than one-third of the fleet included cars manufactured with useful lives of 35 years or less. 
See: Metropolitan Transportation Authority, Update of the MTA Staff Report on Capital Revitalization 
1984-1993, (April 16, 1984), Twenty-Year Capital Needs Assessment, 1987-2006 (November 1986), 
MTA Capital Needs and Opportunities, 1992-2011 (May 25, 1990), Capital Needs Assessment, 2000-
2019 (1999), and Twenty-Year Capital Needs Assessment, 2010-2029 (August 2009). 

[4] Metropolitan Transportation Authority, New York City Transit Committee Meeting (April 23, 2018), 
MTA New York City Transit Non-reimbursable/Reimbursable and Full-time Positions/Full-time 
Equivalents January 2018, p. 121, http://web.mta.info/mta/news/books/pdf/180423_1000_Transit.
pdf. 

[5] Mark Seaman, Allison LC de Cerreño, and Seth English-Young, From Rescue to Renaissance: The 
Achievements of the MTA Capital Program 1982-2004 (December 2004), https://wagner.nyu.edu/
files/faculty/publications/rescue.pdf. 

[6] Metropolitan Transportation Authority, MTA Capital Program, As Approved by the Capital Program 
Review Board, April 1991 (April 1991), pp. IIA-19 – IIA-22.

[7] Ari L. Goldman, “French-U.S. Concern Granted MTA Pact for 225 Subway Cars,” New York Times 
(October 15, 1982), A1, www.nytimes.com/1982/10/15/nyregion/french-us-concern-granted-
mta-pact-for-225-subway-cars.html, “MTA Seeking Japanese Cars for IRT System,” New York Times 
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