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PREFACE

Mass transportation systems are important components of the U.S.
transportation network. However, the willingness of people to use them depends, in part,
on their safety and security while riding. In the late '80s there had been increasing
concern generated by life threatening incidents and other serious accidents in New York
City’s mass transit system. In 1989, Senator Alfonse M. D’Amato and Congressman Guy
V. Molinari wrote to the Federal Transit Administration (FTA) (Urban Mass
Transportation Administration at that time) to request a full investigation of the safety of
the New York rapid rail, commuter rail, and bus operations under the authority and terms
of Section 22 of the Urban Mass Transportation Act. FTA conducted an intensive safety
investigation of the New York Metropolitan Transportation Authority to address their
safety problems. This report provides a summary of the investigation process and

results.

This report was prepared by the Safety and Security Systems Division, Office of
Transport and Information Resources Management, Volpe National Transportation
Systems Center. The authors, William T. Hathaway, David A. Knapton, and Robert A.
Rudich, want to acknowledge the contributions that made this report possible. The FTA’s
Office of Technical Assistance and Safety administered the investigation with Lawrence
L. Schulman, Associate Administrator for Technical Assistance and Safety; Steven A.
Barsony, Director of the Office of Engineering Evaluations; and Ronald D. Kangas,
Project Manager, providing invaluable direction and guidance. Three private
organizations, under contract to the FTA -- Battelle Memorial Institute, Booz® Allen and
Hamilton, and Interactive Elements Incorporated -- performed the detailed investigations
of the New York Metropolitan Transportation Authority and its operating elements. The
Federal Railroad Administration (FRA) provided additional assistance by investigating
those aspects of the Long Island Rail Road and Metro-North Commuter Railroad that are

under its jurisdiction.

This safety investigation, the most intensive yet conducted, would not have been
possible without the full cooperation of the New York Metropolitan Transportation
Authority and its operating elements. While the MTA staff members that assisted during

the course of this investigation are too numerous to mention individually, gratitude is
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extended to Peter E. Stangl, MTA Chairman and Chief Executive Officer; Linda G.
Kleinbaum, Director of Policy Research; Carmen J. Bianco, Assistant Vice President,
NYCTA Office of System Safety; Donald F. Teague, LIRR Executive Director - Safety;
William Mahoney, MNCR Director - Safety; and Margaret Connelly, MSBA Manager of
Operations Safety and Training, for fostering a spirit of candid interaction. Finally, the
authors would like to extend their appreciation to Angela H. Long, formerly of the MTA,

for her assistance in planning the overall investigation.
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1. INTRODUCTION

Mass transit is increasingly being viewed as the best means to move people in
population centers. Energy conservation, traffic congestion, pollution, parking limitations,
and increased mobility for all segments of the population are concerns that can be
addressed effectively by mass transit systems. However, the systems’ riders must feel
and be safe' and secure? to achieve the benefits that large scale use can provide. New
York City has the largest mass transit system in the U.S. It integrates rapid rail, bus, and
commuter rail to carry the nation’s heaviest passenger loads in the densest populated
area in the U.S. It is crucial for the New York City transit system to meet the needs of the
individual and society since it provides a model for the nation on the benefits and

drawbacks of mass transit.

In the late ‘80s there had been increasing concern regarding life threatening
incidents and other serious accidents in New York City’s mass transit system. One such
accident involved a collision between a vehicle and a work crane that injured an
employee, another occurred when an electrical fire stalled a train within a tunnel and
demonstrated the inadequacy of emergency measures for swift evacuation of
passengers. A high degree of public awareness of such incidents had been generated
by the news media coverage. These incidents prompted demands for improvement from

the traveling public and elected officials.

This report describes the history, process, and findings of the investigation
conducted by the Federal Transit Administration (formerly the Urban Mass
Transportation Administration) between June 1989 and November 1992 to create a safe,
secure transit system in the New York City area. Authority for the investigation is found
in Section 22 of the Urban Mass Transportation Act of 1964, as amended, and Section
339 of the Department of Transportation and Related Agencies Appropriations Act, 1990
(Pub. L. 101 - 164).

1 Safety is defined as freedom from accidental harm.

2 Security is defined as freedom from intentional harm.



1.1 BACKGROUND

On April 20, 1989, Senator Alfonse M. D’Amato and Congressman Guy V.
Molinari wrote to the Urban Mass Transit Administration (now FTA) administrator to
request a full investigation of the safety of the New York rapid rail, commuter rail, and
bus operations under the authority and terms of Section 22 of the Urban Mass

Transportation Act. They stated:

“We are today insisting that you initiate under authority and terms of Section 22 of the
Urban Mass Transportation Act, a full investigation of an appalling disregard for the safety
of human beings in the New York rapid rail system, and on commuter rail and bus
operations. We ask specifically that you investigate conditions in any facility, equipment or
operation which could present a safety hazard. We would also suggest that you secure
the assistance of other Federal authorities familiar with such safety investigations as
necessary.

This investigation should be broad based, thorough and as rigorous as humanly possible.
Every potential hazard should be revealed, corrective measures identified and the
necessary corrective action taken. Only with this sort of rigorous examination will
confidence in the safety of the system begin to be restored.

We urge you to undertake this investigation immediately and keep us advised as to its
progress.”

On April 21, 1989, the UMTA Administrator, Alfred A. DelliBovi, replied to
Senator D’Amato and Congressman Molinari and agreed “to initiate a full and complete
investigation of mass transit in New York City.” Subsequently, Mr. DelliBovi notified Mr.
Robert Kiley, Chairman, Metropolitan Transportation Authority (MTA), of his intention to
begin an “extensive, detailed, and exhaustive investigation” which would target the New
York City Transit Authority (NYCTA) and later expand, as appropriate, to other operating

elements of MTA.

1.2 INVESTIGATION AUTHORITY

Section 22 of the Urban Mass Transportation Act of 1964, as amended (49
U.S.C. Section 1618), provides:

The Secretary may investigate conditions in any facility, equipment, or manner of
operation financed under this (Act) which the Secretary believes creates a serious hazard
of death or injury. The investigation should determine the nature and extent of such
conditions and the means which might best be employed to correct or eliminate them. If
the Secretary determines that such conditions do create such a hazard, he shall require
the local public body which has received funds under this (Act) to submit a plan for
correcting or eliminating such condition. The Secretary may withhold further financial
assistance under this (Act) from the local public body until he approves such plan and the
local public body implements such plan.



Section 339 of the Department of Transportation and Related Agencies

Appropriations Act 1990, states:

The Secretary shall conduct a thorough independent safety review of the New York
Metropolitan Transportation Authority, including the New York City Transit Authority, the
Long Island Rail Road and Metro-North commuter railroads, using available funds or
funds withheld from formula money allocated to the New York portion of the New York -
Northeast New Jersey urbanized area. The Secretary shall submit a comprehensive plan,
within thirty days after the date of enactment of this Act, for conducting such an
investigation, including the cost and scope of the investigation and an expeditious
schedule for completion of such an investigation.

1.3 PURPOSE

This safety investigation had three objectives:

1. Identify safety and security hazards that require MTA correction.
2. Require MTA to develop an action plan to resolve these hazards.
3. Ensure execution and oversight of MTA actions upon FTA approval of the

corrective action plan.

The FTA used the U.S. Department of Transportation’s Volpe National
Transportation Systems Center (Volpe Center) and contract support to help identify the
safety and security hazards (first objective). The FTA is directly pursuing the second and
third objectives. The intended result of the investigation is to improve the actual and

perceived safety of the New York City transit system.

1.4 SCOPE

The safety investigation involved a detailed review of MTA and each of its
operating elements to identify and assess potential safety and security hazards in
equipment, facilities, and operations that could result in injury or death. The Federal
Railroad Administration (FRA) cooperated by investigating those aspects of the Long
Island Rail Road and Metro-North Commuter Railroad that are under its jurisdiction. This
made the review more comprehensive by checking conditions that normally are not

included in an FTA investigation.



1.5 SYSTEM SAFETY

The concept of system safety was used during this investigation to analyze levels
of safety. An explanation of the concept is worthwhile since it is key to the findings and

recommendations that resulted.

System safety applies operating, technical, and management techniques and
principles to the safety aspects of a system throughout its life to reduce hazards to the
lowest level practical by the most effective use of resources. A system can be defined as
a composite, at any level of complexity, of people, procedures, materials, tools,
equipment, facilities, and software used together in the operational or support
environment to perform a task or achieve a specific mission. Potential hazards existing
in these elements must be controlled or eliminated to achieve safety objectives. In the
context of MTA operations, the elements of the system include personnel, procedures,

materials, equipment, tools, facilities, and operating environment.

The system safety process is formalized to ensure that hazards are
systematically identified and eliminated or reduced throughout the life of the system.
Plans and procedures must be documented and actively controlled to ensure that they
remain current and relevant to requirements. Required tasks must be defined for all
stages of the system’s life. They begin with concept, design, and planning
(specifications); extend through manufacture and test; and continue throughout
operations until final system disposition. A properly trained and staffed system safety
organization must be maintained. The responsibilities, authorities, and functions of all
personnel with regard to safety must be clearly and unambiguously defined, and those
functions must be consistently performed. Strict accountability for all safety related

activity must be established.

System safety is a function not only of engineering and safety personnel, but of
high level management as well. Management must ensure that system safety is
emphasized in all activities; that safety policies are developed, communicated, and
enacted; and that organizational structures support safety goals. Moreover,

management participation will promote timely identification and reduction of hazards.



2. NEW YORK METROPOLITAN TRANSPORTATION AUTHORITY
OVERVIEW

The New York Metropolitan Transportation Authority and its six operating
elements make up the greater New York City transit system (the Triborough Bridge and
Tunnel Authority is not part of this investigation since it does not receive FTA funds).
This complex organization has evolved overtime as once independent transit agencies
were joined to provide a more coordinated management of public transportation in the

New York metropolitan area. Each of the organizations is briefly described below.

The MTA oversees a transit network that covers more area than any other in the
world. This network, stretching over three thousand route miles, serves a densely
populated area of about five and a half million people each workday. They depend

heavily on its safe, efficient operation.

2.1 METROPOLITAN TRANSPORTATION AUTHORITY

The New York State Legislature formed the Metropolitan Transportation Authority
(MTA) in 1965 to provide unified management of public transportation in the New York
City Transportation District. This Transportation District encompasses the five boroughs
of New York City and Dutchess, Nassau, Orange, Putnam, Rockland, Suffolk, and
Westchester counties. The MTA does not operate any transit service itself; it provides
overall financial management and policy direction for its constituent agencies (operating

elements).

Board members are appointed for six-year terms by the Governor of New York
with the consent of the New York State Senate. The Chairman and five members, three
of whom must be New York City residents, are selected by the Governor. The Mayor of
New York proposes four members; the County Executives of Nassau, Suffolk and
Westchester Counties each proposes one member; and the County Executives of
Rockland, Putnam, Duchess and Orange Counties propose one member collectively.

The board is supported by a staff of about 450 people.



MTA board members develop and implement policy and oversee the distribution
of money for capital improvements and daily operations by balancing the needs of each
of the operating elements against available funding. There is also specific mention in the

legislation that gives the MTA broad responsibility and power to provide for public safety.

In addition to their responsibilities to the MTA, the board members serve as the
board of directors for each operating element. The Chairman serves as the Chief
Executive Officer. He in turn appoints a president (a general manager in the case of the
Metropolitan Suburban Bus Authority) to serve as Chief Operating Officer to manage all

aspects of day-to-day operations in accordance with MTA policy.

2.2 NEW YORK CITY TRANSIT AUTHORITY

The New York City Transit Authority (NYCTA) was formed in 1953 to manage the
city’s rapid rail and bus transportation. NYCTA operates a complex heavy rail rapid
transit system which consists of 26 lines, 469 stations, and 714 miles of track, including
137 miles located within tunnels. On a typical weekday it carries over 3.5 million riders to
and from the central business district. The surface division operates a total fleet of 3781
buses over 227 routes throughout the five boroughs; it carries about 750 million
passengers annually. It forms, by far, the largest bus operation in the U.S. NYCTA

employs over 50,000 and operates on a budget of $3.5 billion.

The rapid rail system (NYCTA-Rapid) was once a group of private lines that
competed for riders. Much of the system was built prior to 1940, some sections date
back to 1898. Thus, the network inherited by NYCTA-Rapid lacks many modern design
features and was not constructed to make transfers between lines easy. It operates
without the benefit of automatic train control and uses some stations and track sections
to serve more than one line at the same time. More modern counterparts avoid these
practices to reduce their safety risks. Capital expenditures lagged during the post-World
War Il period until the 1980’s. This financial neglect caused considerable deterioration in
equipment and service until it approached collapse. This increased the hazards from
equipment failure and crowding. Investing over $12 billion since 1982, the MTA

embarked on a program of restoration that will continue into the future.



The bus system (NYCTA-Surface) operates in a harsh environment of weather
extremes and congested streets. Average speeds in Manhattan and the Bronx are
among the lowest in the nation. As with the rapid rail system, capital funding lagged
behind requirements until the ‘80s. Over 2,400 buses have been replaced since 1982,
which reduces the fleet’'s average age to 7.6 years. NYCTA-Surface operates 19 depots

and 5 heavy repair facilities to maintain a high level of service.

2.3 LONG ISLAND RAIL ROAD

Long Island Rail Road (LIRR) operates a commuter service over 11 lines with
approximately 700 miles of track. It uses 934 electrical multiple unit (MU) cars, 86 diesel
locomotives, and 243 coaches, from 134 stations in Manhattan, Brooklyn, Queens, and
the length of Long Island. Over 720 trains run each day, and they carry 125,000
commuters throughout the network. The complex track configuration requires a
sophisticated scheduling process to enable passengers to make connections as they

switch lines to reach various destinations.

While the Metropolitan Commuter Transportation Authority (an MTA forerunner)
acquired the LIRR from the Pennsylvania Railroad in 1966, its roots extend to 1834.
Capital improvements were begun upon acquisition of this neglected property, and they
continue today. The modernization program and the key service area have made LIRR

the largest commuter railroad in the nation.

2.4 METRO-NORTH COMMUTER RAILROAD

Metro-North Commuter Railroad (Metro-North) is a wholly owned subsidiary of
the MTA. It provides commuter rail service to five counties in New York and two in
Connecticut with approximately 650 track miles, 116 stations, 69 diesel locomotives, 679
MU cars, and 96 coaches. It carries about 85,000 commuters daily. The New York
terminus is at Grand Central Station, which provides connections to the rapid rail

system.

The Metro-North was created in January 1983 from the Conrail passenger line
that served New York City. The takeover was approved in September of 1982. Within a

three-month period, the entire administrative structure had to be created and prepared to



take over operations without disrupting service. In addition, Metro-North took
responsibility for labor problems, infrastructure neglect, and a mandated emergency
wheel/axle replacement program. The new management aggressively attacked these

problems and brought about dramatic improvements.

Connecticut contracts with MTA for Metro-North to provide rail service in the
Connecticut portion of the New Haven Line. Metro-North in turn contracts with NJ Transit
to operate the 70-mile New York State portions on the Southern Tier and Pascack Valley

Lines to provide service west of the Hudson River.

2.5 METROPOLITAN SUBURBAN BUS AUTHORITY

The Metropolitan Suburban Bus Authority (MSBA) provides bus service for about
one million people throughout Nassau County and parts of western Suffolk County.
Considerable feeder service to the LIRR and limited service to Queens endow it with a
more suburban character than the rest of the MTA system possesses. It operates 47
routes which cover approximately 890 miles and transports about 30 million passengers

per year using 319 vehicles.

2.6 STATEN ISLAND RAPID TRANSIT OPERATING AUTHORITY

Staten Island Rapid Transit Operating Authority (SIRTOA) operates a 14-mile
heavy rail route and serves 22 stations with approximately 64 rail cars. The track runs
the length of Staten Island with the eastern terminal connecting with the Staten Island
Ferry for continuation to Manhattan. About 95% of the daily 23,000 passengers continue

on to Manhattan.

The system began in 1860 as a private freight and passenger railroad operation.
In 1971 the line was taken over by SIRTOA, which switched it to an exclusively rapid rail
passenger line in 1988. Its small size permits MTA to use it as a test bed for new

equipment that can be applied to the NYCTA rapid rail system.



3. INVESTIGATION PLAN

FTA staff realized that the investigation of the New York Metropolitan
Transportation Authority would be the most comprehensive ever performed on a public
transportation system. The Congressional interest would also make it highly visible. As a
result, a detailed plan was needed to guide the process so that all involved parties would
know the extent of their involvement. The plan served to:

° Ensure that the investigation was rigorous, cohesive, logical, and properly

phased for the time and funds allotted.

° Provide a reference point to determine if the investigation proceeded

within the scope and time desired.

. Define the roles of all the participants and permit process management so
that contacts between organizations and reporting procedures met all

needs.

° Document the degree to which the investigation methods were objective

and consistent with accepted practice.

3.1 ROLES

The project organization is shown in Figure 3-1 and participant activities and

responsibilities are summarized below.

The FTA Administrator has the ultimate delegated authority for all activities of the

investigation.

A Coordinating Committee established by the FTA Administrator, assisted in the

evaluation and decision making elements of the investigation. The Coordinating
Committee membership included the FTA Chief Counsel, the Associate Administrator for
Technical Assistance and Safety, the Associate Administrator for Budget and Policy, the
Eastern Area Director, and the Federal Railroad Administration (FRA) Associate
Administrator for Safety (to coordinate with FRA inspections of LIRR and Metro-North).
The Committee reviewed plans and reports of technical findings and provided
recommendations to the Administrator. The Committee also ensured that issues that

arose during the course of the investigation were appropriately handled and coordinated



internally or externally. The Committee held periodic meetings for the Project Manager to

provide them with status reports on the investigation.

SAFETY INVESTIGATION
FTA <> COORDINATING
ADMINISTRATOR COMMITTEE
TCC, TBP, TTS, TRO-2, FRA
A A
]
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:
]
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]
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ASSOCIATE !
ADMINISTRATOR . J
FORTECHNICAL |~~~ 7777
ASSISTANCE
& SAFETY
Y
VOLPE CENTER SAFETY
. > INVESTIGATION
Project
Preliminary
Investigation
MAIN INVESTIGATION
CONTRACTORS
BattelIAe Booz®*Allen & Hamiliton InteractnveEIements
(MTA & Rapid Rail) : : (Bus) : :  (CommuterRail)

Figure 3-1 Safety Investigation Project Organization
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FTA Project Staff managed and directed the day-to-day activities needed to

accomplish a successful investigation. The Project Manager reported to the Associate
Administrator for Technical Assistance and Safety and gave periodic briefings to the
Coordinating Committee and the Administrator, as required. The Project Manager
served as the Contracting Officer's Technical Representative (COTR) and provided the
technical interface with all contractors. However, the Contracting Officer of the FTA
Office of Procurement and Third Party Contract Review retained exclusive authority to
negotiate and bind the Government under the terms of the contract between FTA and all

contractors.

The Research and Special Programs Administration (Volpe National

Transportation Systems Center) was tasked with the following: (1) preparation of a

comprehensive plan, (2) preparation of the statements of work for the contractor
investigations, (3) performance of a preliminary investigation by a review and analysis of
available documentation, including reports from the National Transportation Safety
Board (NTSB), the MTA Inspector General, the Public Transportation Safety Board
(PTSB), and MTA accident and crime incident data files, which identify safety and
security hazards, (4) refinement of the statements of work for the contractor
investigations in the light of information developed during the preliminary investigation,
(5) participation in the various review and approval processes, and (6) assistance for the
FTA Project Manager in the execution of his duties by providing technical expertise. The
Volpe Center conducted a Preliminary Investigation to identify safety and security
hazards, already cited by oversight agencies, to be added for full scrutiny in the later,

more thorough contractor investigations.

Contractors, selected competitively by FTA, conducted the detailed on site
investigation. The scope of the investigation and the time constraints led to the award of
three contracts. This allowed the MTA organization to be split among the contractors so

that they could conduct phased investigations within a limited time frame.

3.2 PLAN DEVELOPMENT

FTA project staff enlisted the Volpe Center’s expertise to help develop a

comprehensive plan which would provide structure and scope for the investigation. The
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FTA Coordinating Committee reviewed and concurred with the plan. FTA project staff
and Volpe Center personnel then met with Senate Committee staff to obtain their
approval of the process and approach, as well as to obtain first hand input of their
concerns. As noted earlier, the communication between all involved parties was given

high priority to foster cooperation and awareness of investigation progress.

3.3 PLAN EXECUTION

The resulting plan proposed a multi-phase process that would allow the flexibility
to shift emphasis as findings were gathered and the labor support to conduct intensive,
broad investigations in a reasonable time. For the first phase, the Volpe Center
conducted a preliminary investigation to identify the documented safety needs that
earlier separate investigations had uncovered. These were added to the areas of

emphasis in the contract work statements as specific items to be verified.

FTA then competitively awarded three contracts to conduct detailed Phase Il
Investigations. Awards went to Battelle Memorial Institute, Booz® Allen and Hamilton,
and Interactive Elements Incorporated. The investigations were split so that the largest
operating elements were completed first and significant findings affecting one element
could be considered in later investigations. There was significant overlap in the
scheduling of the operating element investigations to allow FTA to benefit from feedback

of findings from ongoing investigations and still make the best use of limited time.

Having selected contractors for the investigation, the FTA Administrator sent a
letter to the MTA Chairman to request a formal kickoff meeting. The attendees discussed

the nature of the investigation and agreed on the ground rules for its conduct.

3.4 INVESTIGATION TOPICS

The following section summarizes the topics and the areas within them which the

plan sets as the minimum requirements for the investigation.

1. Management - structure, financial, safety organization, capital
improvements/rehabilitation activities, employment/employee practices,

and work rules
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10.

Operations - operating element description, structure, service provided,
performance factors, accident/incident data, rules, practices, procedures,

and emergency preparedness

Training - course contents, schedule, certification, training staff, and

public awareness programs

Maintenance - policies, personnel organization and staffing, rules,
procedures, practices, facilities, equipment, parts availability, records,

inspection and testing procedures, schedules, and quality control

Track - rails, ties, ballast, all associated components, equipment, special

track, and machinery

Vehicles (including buses) - mechanical, electrical, hydraulic, and

pneumatic systems

Signals, communications, and dispatching - wayside, central, and vehicle
borne devices and related controls; the means by which they are
interconnected; communication systems, provisions and equipment used
for operations and maintenance; communication systems, procedures,
rules, and equipment used to notify and maintain contact with external

agencies and passengers

Stations - portions of the passenger stations which interface directly with
the trains, buses, and passengers (human/machine interface) including

escalators and elevators

Structures - structures associated with the support and operation of
revenue service including railway bridges, tunnels, retaining walls, and

filled areas

Traction Power (train systems only) - generation and distribution of
traction power, substations, converters, switch gear, control and

monitoring devices, feeder cables, and third rail structures
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11.

12.

Emergency Equipment - emergency equipment within vehicles, stations
and other structures including fire extinguishers, ladders, and emergency

lighting

Security - plans, provisions, and personnel
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4. PRELIMINARY INVESTIGATION

The Preliminary Investigation was conducted by the Department of
Transportation’s Volpe National Transportation Systems Center (Volpe Center). Its
scope was limited to identifying and assessing the status of previously documented
safety and security issues and recommendations. The Volpe Center team did not
conduct on-site investigations nor did it independently judge the validity or status of the

issues and recommendations it identified.

4.1 RATIONALE

There were two reasons for conducting this Preliminary Investigation. The first
was an urgent need to determine if any of the known issues and recommendations
reflect safety and security hazards that require immediate corrective action in advance of

the Phase Il Investigation.

The second reason reflects the goal of getting the maximum return from the
resources devoted to the Phase Il Investigation. Each contractor required information
and insights concerning the findings of previous safety and security investigations
conducted of the operating elements, and the extent to which resulting recommended
actions had been executed. Without this Preliminary Investigation, each contractor would
have had to use resources (which would otherwise be devoted to the Phase Il

Investigation) to undertake duplicative preliminary investigations.

4.2 METHOD

The Preliminary Investigation reviewed documents from previous safety
investigations conducted by the National Transportation Safety Board (NTSB), the New
York State Public Transportation Safety Board (PTSB), and the Metropolitan
Transportation Authority Office of the Inspector General (MTA/OIG). The Volpe Center
examined recommendations made by these safety oversight agencies to determine their
status and extent of implementation. Recommendations which have not been certified as
completed by the originating agency are considered to be still “open.” This information

was supplemented by an analysis of safety data and issues identified by the media. Any
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recommendations or issues that had not been addressed were marked for further study

by the contractor investigating the responsible operating element.

4.3 CONCLUSIONS
The Preliminary Investigation reached the following conclusions.

1. The oversight agencies in the State of New York have vigilantly identified
safety issues and provided recommendations to resolve them, although

they do not have enforcement authority.

2. Of the 471 recommendations identified in the preliminary search, the
oversight agencies indicated 246 were still open on January 31, 1991,
when the recommendations were last reviewed. Of these 246, the MTA
records indicated that 129 have been fulfilled, 29 are scheduled for future
implementation, and the remaining are in the process of correction. (Note:
These numbers change as new recommendations are made and existing

recommendations have been carried out and verified.)

3. The MTA’s operating elements have focused their efforts on correcting
the most critical safety problems. This focus is evident from the fact that
no primary (or direct accident causing) hazards have been identified in
the open recommendations. The open recommendations deal with

contributory factors.

4. The oversight agencies and the MTA define the status of issues and
recommendations differently. The oversight agencies classify a larger
number of safety recommendations as open because: (1) they may
disagree that a recommendation has been completely implemented, (2)
they consider the results of a completed effort so critical to safety that it
warrants continual monitoring and, therefore, remains open perpetually
or, (3) they have not yet verified the adequacy of the implementation.
Another problem occurs when the MTA rejects a recommendation and
the agency does not accept the reason for the rejection. There is no
means to resolve the dispute, so the recommendation remains open for

the oversight agency.
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5. The current safety oversight process uses a reactive approach to safety.
The oversight agencies first identify issues based on accident
investigations or special studies. Only then do the MTA and its operating

elements respond to the problem.

6. Current legislation does not provide a direct safety role for the MTA. The
Metropolitan Transportation Authority Office of the Inspector General,
although funded by the MTA, performs safety investigations and financial

audits independently.

7. The Safety Information and Reporting Analysis System (SIRAS) statistics
reveal that the New York City Transit Authority (NYCTA) rapid rail
accident rate (accidents per million car miles) for collisions with other
trains and obstacles, and derailments is approximately one half that of the
rest of the nation’s rapid rail transit. But, using passenger casualty rate
(casualties per million passengers) as the safety index indicates the rate

is approximately twice that of the rest of the nation’s rapid rail systems.

8. A review of the operating elements’ accident experience indicates fire
safety and emergency response are the major concerns of the rapid rail
operations. SIRAS statistics indicate that fires (per billion passengers) on
the rapid rail system are about 3.5 times more likely than on the rest of

the nation’s rapid rail systems.

9. A review of the operating elements’ security experience reveals that
patron and employee security warrants much greater emphasis than
previously believed.

4.4 RECOMMENDATIONS

These conclusions support the following recommendations.

1. The MTA should develop a mechanism that provides a continuing review

of all open recommendations.
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The MTA should establish a process to resolve situations when an
operating element rejects an oversight agency recommendation and the

agency does not accept the rejection’s rationale.

Phase Il Investigation contractors should review the MTA rejected
recommendations found unacceptable to the oversight agencies and

determine the merit of these recommendations.

MTA and its operating elements presently respond to recommendations
by simply stating that they will be effected. They should also notify the

oversight agency when this has occurred.

The news media has been very critical of the MTA’s response during
emergency situations. This is particularly true of incidents in tunnels. As a
result, the MTA has acted to upgrade its emergency response capability.
The Phase Il Investigation contractors should examine the emergency
response capability of the operating elements to determine if the

underlying causes of these concerns have been identified and addressed.

Incidents involving pedestrians and bicyclists are the most common
accidents at the NYCTA-Surface and the Metropolitan Suburban Bus
Authority (MSBA). The Phase Il Investigation contractors should examine
these accident types and determine if the two MTA bus elements are

taking the appropriate action to reduce the problem.

The Volpe Center believes that the MTA and its operating elements
should take a more proactive role to identify and resolve safety and
security issues. This may be achieved by adopting the system safety
concept and fostering the view that safety in an organization must be
addressed from the top down in conjunction with ever present vigilance at
the operating level. The Phase Il Investigation contractors should
evaluate the extent to which a proactive system safety program is in place

and is practiced by the operating elements.

The Phase Il Investigation contractors should emphasize patron and

employee security in their investigation of the NYCTA-Rapid and Metro-
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North operations. The MTA’s operating elements should place more
emphasis on the security of patrons and adopt a proactive approach to
this issue. This may be accomplished by adopting the system security

concept which seeks to prevent breakdowns in security.
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5. PHASE Il INVESTIGATION

The Phase Il Investigation began in mid-1991 and entailed an in depth, on-site
investigation of passenger and employee safety at the MTA and its operating elements.
These investigations were conducted under three competitively awarded contracts. The
contractors were guided by the topics established by the investigation plan and
augmented by the findings of the Preliminary Investigation. The responsibility for the
MTA and its operating elements was divided as follows: Battelle Memorial Institute was
assigned the MTA, NYCTA-Rapid, and SIRTOA; Booz® Allen and Hamilton was
assigned NYCTA-Surface and MSBA,; and Interactive Elements Incorporated was
assigned Metro-North and LIRR.

The following sections are the findings submitted by the contractors for each of

their assigned elements.

5.1 METROPOLITAN TRANSPORTATION AUTHORITY RESULTS

Based on their investigation of the MTA, the Battelle Memorial Institute submitted

the following results.

5.1.1 Background

The MTA investigation was limited to safety and security issues directly involving
the MTA Board of Directors, headquarters staff, and the relationship that the MTA
executive and policy making functions have with the operating elements on safety and
security issues. The investigation involved extensive interviews with the MTA Board and
senior managers as well as top level managers of the operating elements. In addition,
team members attended various Board and Committee meetings and reviewed
documents supplied by MTA. Work on this investigation was conducted in two
segments--data gathering and preliminary analysis during May through October, 1991,
and final analysis during June and July, 1992. The reported information is current
through May, 1992.
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5.1.2 MTA Overview

By any measure, the “MTA family” comprises the largest, most complex transit
organization in the country.” Table 5-1 and Figure 5-1 illustrate the sheer size and
complexity of the organization. The MTA, as an organization, was created in 1965 by the
New York State Legislature in response to the worsening state of public transportation in
the New York metropolitan area. Creation of the MTA brought existing transit agencies
under the oversight of a newly created Board of Directors. Consistent with the apparent
intent of the enabling legislation, the Board and its supporting staff focus heavily on
policy setting and the acquisition and distribution of capital and operating funds needed
by the operating elements while the operating elements retain a great deal of autonomy
to conduct operations. However, the same individuals who constitute the MTA Board
also constitute the Boards of each of the operating elements. A number of Board
committees have direct oversight responsibilities relating to specific operating elements

or functions.

Table 5-1 1991 MTA Operating Statistics

Paid rides (average weekday) 5,462,849 Rail/subway lines and bus routes 325
Employees 64,119 Operating budget (1992) $5.4 billion
Rail and subway cars 7,885 Stations 745
Rail route miles 915 Track miles 2,075
Buses 3,973 Bus route miles 2,722
Bridges 7 Tunnels (auto, truck, and bus) 2

Source: The MTA Network, Metropolitan Transportation Authority, December 31, 1991.

All levels of the MTA clearly understand that safety and security are vital
concerns and that the primary responsibility for these concerns lies with the
management of the individual operating elements. The MTA Board does not take an
active role in day-to-day safety and security matters and has provided few general policy
statements on these subjects. While there remains room for improvement at all the
operating elements examined, the investigators generally found the accident statistics to

be comparable to those of their peers in the transit industry:

1 The Triborough Bridge and Tunnel Authority is a part of the MTA, but is not included in this
investigation because it receives no FTA funds.
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and Pascack Valley
Lines but NJ Transit
operates them

AMTRAK has trackage
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Figure 5-1 MTA and its Operating Elements

23



NYCTA-Surface: “.....bus accident rates are comparable to those at other large

transit systems...”?

Metro-North: “In all three cases [collision accidents/passenger mile, collision
accidents/passenger trip, non-collision accidents/passenger trip], Metro-North

lies at or near the anticipated average performance for the included rail roads.”

MSBA: “.....MSBA’s safety record compares favorably with the safety records of

other similarly sized transit properties...”*

LIRR: “In the area of passenger safety, the LIRR maintains an accident rate
comparable to that of other large commuter rail systems. ...With regard to

employee accidents, the situation is less clear.”

NYCTA-Rapid: “...NYCTA-Rapid’'s passenger casualty rate is essentially the

same as that of the rest of the U.S. heavy rail transit agencies.”

SIRTOA: “While SIRTOA’s passenger casualty rate ...was higher than the
average rate for the U.S. heavy rail transit industry, the difference in rates was

not judged statistically significant.”’

The Board’s actions have had, and will continue to have, major impact on safety
and security through its direct involvement in the MTA’s capital improvement programs.
From 1982 through 1991, the MTA expended or committed some $16.2 billion on capital
improvements, with dramatic impact on the system (see Table 5-2). However, the ten-
year program did not accomplish all that was planned. The MTA estimates that some

$50 billion (1988 dollars) will be required for capital improvement in the period 1992-

2 NYCTA-Surface Summary Report, Booz+Allen and Hamilton, September, 1992, page 2-2.

3 Metro-North Commuter Railroad Summary Report, Interactive Elements Incorporated, August 14,
1992, page 29. (Material in brackets extracted from earlier text.)

4 Metropolitan Suburban Bus Authority Summary Report, Booz+Allen & Hamilton, September, 1992,
page 2-2.

5 Summary Report: Long Island Rail Road, Interactive Elements Incorporated, September 28, 1992,
pages 31-33.

6 Safety Investigation of the New York City Transit Authority, Battelle Memorial Institute, November

19, 1992, page 24.

7 Safety Investigation of the Staten Island Rapid Transit Operating Authority, Battelle Memorial
Institute, November 19, 1992, page 20.
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2011. Some $35 billion is needed to boost the system to a “state of good repair’® and

replace existing equipment and facilities that have exceeded their useful service life.

MTA is aggressively pursuing funding to implement this capital improvement program.

The

Table 5-2 Highlights of the MTA Capital Improvement Programs 1982-1991

New York City Transit Authority

All 6,000 subway cars replaced or
overhauled; cars average approximately
30,000 miles between breakdowns, 400%
better than in 1982.

All the main line track rebuilt for faster, safer,
smoother rides.

Every bus in top condition; all newly
purchased or rebuilt.

Nearly all the cars and buses air
conditioned, all graffiti free.

90% of the buses wheelchair lift equipped.

Long Island Rail Road

Main line electrified to Ronkonkoma, cutting
travel time to NYC up to 1 /2 hour.

Replacement bridge across the channel to
Long Beach, eliminating frustrating delays.

Caemmerer train yard near Penn Station
increasing morning rush trains by 21%.

Nearly 200 new cars, reducing standees
west of Jamaica by 83%.

Trains run 70% longer between breakdowns
that interrupt service than in 1982.

All the track in excellent condition for faster,
smoother, safer rides.

Harold Interlocking rebuilt, easing
bottlenecks between Jamaica and Penn
Station, allowing trains to run in either
direction on any track to avoid delays.

Completion of Hillside Maintenance
Complex for keeping the electric car fleet in
good condition.

56 stations rehabilitated, 6 new ones built.

New subway service and new stations for
Queens, Roosevelt Island, and Manhattan.

Numerous maintenance shops, storage
yards, and depots newly built or rehabilitated
improving train and bus reliability and
efficiency.

Staten Island Rapid Transit’s entire fleet
overhauled, with cars added to lengthen
trains and provide more seats, and platforms
at 16 stations extended to accommodate
them.

Metro-North Commuter Railroad

Over 250 new and rebuilt rail cars and
locomotives, putting the entire fleet in good
repair, eliminating standees, and providing
consistent, reliable air conditioning.

Maintenance shops rebuilt and expanded,
making trains more dependable.

On time performance over 94%.

All the track in excellent condition for faster,
smoother, safer rides.

Upper Harlem line electrified, providing
direct service to Grand Central and reducing
travel time by as much as 21 minutes.

Power system modernized to handle air
conditioning, quicker acceleration, and
longer trains.

Park Avenue Tunnel rehabilitation well under
way.

Source: No Standing Still: The MTA Capital Program Phase 3, 1992-1996, Metropolitan Transit

Authority, 1991.

8

MTA defines “state of good repair” as the condition wherein (a) over-age system components have
been replaced so that each component is within its economic life and (b) the physical plant is adequate to
provide the required level of service (Staff Report of Capital Revitalization for the 1980’s and Beyond,
Metropolitan Transportation Authority, November 25, 1980.)
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state legislature failed to approve a five-year program in October, 1991, but did approve
a one-year, $1.6 billion program. MTA will submit a new five-year program in October,
1992.

Several independent state organizations--notably the New York State Public
Transportation Safety Board (PTSB), the office of the MTA Inspector General, and the
MTA Capital Program Review Board--are engaged in safety oversight activities, as are
various federal agencies--among them the FTA, the FRA (commuter railroads), and the
National Transportation Safety Board (NTSB).

5.1.3 MTA Conditions of Concern

For the purpose of this study, a condition of concern is defined as a set of
circumstances that either hinder the achievement of the highest levels of safety and

security or could result, if not remedied, in significant hazards or unsafe conditions.

Many safety and security issues were identified in the assessments of the
individual operating elements, and they are described in other sections. Within MTA,
there is a clear understanding that safety and security responsibilities lie with the
presidents of the operating elements. Given the MTA Board’s ultimate responsibility for
all agencies within the MTA family, however, each of the conditions of concern applying
to the individual operating elements must be regarded as a condition of concern for the
MTA Board as well.

The Battelle team identified four specific conditions of concern (described below),
which were either unique to the MTA Board/staff activities or pervade the entire MTA
family. These conditions of concern relate to MTA'’s long term ability to achieve and

sustain the highest levels of safety and security.

1. There are MTA wide deficiencies in the planning, implementation,

and acceptance of sound safety concepts and programs.

System safety is the systematic application of sound management and
engineering principles throughout all phases of a system’s life cycle to achieve the
highest levels of safety consonant with operational effectiveness and cost. Effective

system safety programs have at least four key attributes:
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e A commitment from the highest levels of the organization to the concepts

of system safety.

° A plan that defines the purpose and scope of the system safety program;
identifies applicable policies, codes, and standards; sets goals for the
organization and its components; defines authorities and responsibilities
for the components of the organization; and establishes a hazard

identification and control process.

o An effective organizational entity with primary responsibility for enforcing
the plan and performing certain activities defined in the plan (e.g., hazard

identification).

° Widespread understanding and acceptance throughout the organization

of the concepts of system safety.

There is a strong emphasis on safety within the MTA family. At all levels of
management throughout the MTA there is a clear, but unwritten, understanding that the
primary responsibility for safety lies with the operating element presidents. In recent
years, there has been an effort to introduce the concepts and disciplines of system
safety into the operating elements. These efforts are focused within the individual
operating elements and are subject to the management style and emphasis of the

presidents.

The New York State Public Transportation Safety Board (PTSB) has required
each of the MTA operating elements to prepare a System Safety Program Plan (SSPP),
in accordance with guidelines provided by the PTSB, for PTSB approval. An SSPP
should define specific safety goals and the methods to be used to achieve those goals,
and should be the foundation of an effective system safety program. There were
variations in the content and quality of the SSPPs and the importance assigned to them

at the operating elements.

None of the transit agency SSPPs satisfied all of the key attributes of a plan as
defined above. A relatively widespread view among operating element managers was
that the SSPPs were documents prepared largely to meet a PTSB mandate rather than

working guidelines for an effective system safety program. Some operating element
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managers were unaware of the existence of an SSPP and others rarely, if ever, referred

to it.

The MTA Board and headquarters staff view their role as one of planning,
financing, and oversight of certain functions rather than one of providing direction for
operating elements’ operational activities. The Board has, however, taken policy

positions and provided strategic guidance on a number of issues such as the

o Americans with Disabilities Act

° Drug Free Workplace Act

° Employee Assistance Programs

° Equal Employment Opportunity Programs

° Clean Air Act.

No evidence was found to indicate any MTA Board/staff involvement in the
establishment of policies relative to the importance, preparation, approval, or
implementation of state mandated SSPPs or system safety concepts in general. While
the emphasis and commitment to safety at all management levels is apparent, this lack
of involvement has resulted in inconsistent implementation of system safety programs at

the various operating elements.

The management approach of each operating element’s president determines
the organizational placement or division of responsibility for the system safety functions.
Thus, the organization of safety functions varies at each operating element. The visibility

and influence of the system safety function appears limited in some operating elements.

There is less than full understanding of, and commitment to, the principles of
system safety throughout the MTA family. The full benefits of system safety programs
cannot be realized without full support and understanding from the top levels of

management.

2. There is a tendency on the part of senior MTA personnel to equate
the achievement of a “state of good repair” with the achievement of

a safe, secure system.
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When MTA executive and senior staff members were interviewed regarding the
safety and security aspects of their areas of responsibility, their initial responses were
often couched in terms of progress being made toward a “state of good repair.” The
term, as used by MTA, focuses on the physical condition of the system. Given the badly
deteriorated state of much equipment at MTA, it is true that achievement of a “state of
good repair” will produce significant improvements in safety, as evidenced, for example,

by the impact of vehicle and track restoration at the NYCTA-Rapid.

However, the achievement of a “state of good repair” does not reduce or
eliminate certain safety and security risks. Many adverse safety and security conditions
exist, or can occur, as a result of the absence of, or deficiencies in, policies, rules,
procedures, and managerial initiatives. Examples of these include promulgating and
maintaining effective system safety plans, ensuring operating employee fitness for duty,
conducting active supervision of operations, and other actions that are within the control

of operating elements but are not related to defects in the physical plant.

A tendency to place undue emphasis on a “state of good repair” as a proxy for
achievement of a safe, secure system could result in the perception by MTA personnel
that this is the primary (or only) requirement to achieve safety and security. While
achieving and maintaining a “state of good repair” is a critical factor in ensuring safety
and security, it is not by itself sufficient to accomplish these ends, nor can it be

substituted for other safety programs and policies.

3. MTA'’s current approach to allocating capital resources does not
ensure achievement of the highest MTA-wide levels of safety and

security.

If one views the MTA family as a single entity rather than as a collection of
operating elements with individual constituencies, it follows that resource allocations
within that family should be based on efficiently achieving the greatest good for the total
family. This goal requires the ability to both compare all programs on a common basis

and allocate resources based on the overall needs.

To date, the MTA Board has consistently allocated 77 percent of available capital
funds to the NYCTA and 23 percent to the commuter railroads. The allocation

percentages were originally based on a combination of need and political realities.

29



Those realities may well dictate that the percentages remain constant in the future. At
least in the 1992-96 capital program, it appears that these allocation percentages will

continue.

Operating elements within MTA are given broad latitude to set priorities for
capital projects with in their budgets, with the exception of system improvement projects
(which represent less than 8 percent of the forecast 1992-2011 capital needs). All
projects included in the MTA capital programs fall into one of four need categories,®

defined as follows:

° State of Good Repair - Projects necessary to correct deferred

maintenance or to replace equipment that is beyond its useful life.

° Normal Replacement - Projects to maintain the system in good repair by

replacing components as they reach the end of their useful life.

. System Improvement - Improvements that add service or capacity to the
existing MTA network in order to reduce congestion; make service more
reliable, pleasant and comfortable; reduce travel time; and provide

information for customers and employees.

° Network Expansion - Projects that expand the system to serve new
markets in the regional transportation corridors. Includes new rail lines or

additional tracks and service extensions beyond existing terminals.

System improvement projects are subjected to an MTA mandated three part
evaluation, yet the key goals and scoring weights for one part of the analysis are set by
the operating elements. Facilities replacement projects proposed as state of good repair
or normal replacement investments must undergo alternatives analysis to show cost

effectiveness, again on an individual operating element basis.

While the operating elements employ their own methods to set priorities, there is
no consistent procedure to set priorities for capital projects across the operating
elements. Thus, the MTA Board cannot make consistent comparisons among the
programs of multiple elements should it wish to do so. To the extent that funds are

allocated by a fixed formula, there is little need for a procedure that permits comparison

9 1992-1996 Capital Program Proposal, Metropolitan Transportation Authority, October 1991.
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of programs across agency boundaries. However, as some elements of the MTA
approach a “state of good repair” and other elements remain years from achieving this,
allocating resources on the basis of fixed percentages may not result in the highest

levels of safety and security across MTA as a whole.

4. Faced with the prospect of static or shrinking funding, MTA will be
challenged to achieve and maintain the highest levels of safety and
security while simultaneously dealing with pressures to maintain or

expand services in the region.

In the past decade, MTA has made massive investments to raise existing
equipment and facilities to a “state of good repair” and maintain them in that condition.
These efforts have overcome a major portion of the results of decades of deferred
capital investments and maintenance and have contributed materially to improving
safety and security within the operating elements. Yet, much remains to be done. MTA
estimates that $50 billion (1988 dollars) of capital funds will be required over the next 20
years, with $30 billion of that needed just to elevate all the operating elements to a “state

of good repair” and maintain them that way.

The MTA’s accomplishments in raising both capital and operating funds over the
last decade have been substantial. At this time, however, it is far from clear that MTA will
be able to sustain their rate of investment. Declines in the region’s economy have had a
significant impact on the availability of capital funds. Only 60 percent of the funding
needed for a proposed $10 billion five year capital program has been identified. To date,
the state legislature has approved only a $1.6 billion one-year capital program. The
decline in the economy also has affected ridership, which, in turn, impacts the availability

of operating funds.

Historically, transit systems faced with financial problems have tended to defer
capital replacement, maintenance, and operations support functions such as training,
oversight, and inspection. This ultimately leads to degraded levels of safety and security.
As in the past, the MTA will be faced with major challenges in making the tradeoffs
associated with improving the quality of service and expanding services versus ensuring
the adequacy of current facilities, equipment, and personnel to provide safety and
security for passengers and employees. Its response to those challenges will have a

major impact on safety and security for years to come.
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5.2 NYCTA RAPID RAIL RESULTS

The following results were submitted by Battelle Memorial Institute based on their
investigation of the New York City Transit Authority’s rapid rail system (NYCTA-Rapid).

5.2.1 Background

This investigation involved an in-depth on-site assessment of NYCTA-Rapid, as
well as analysis of material provided by NYCTA. At peak levels during the eight weeks of
on-site activity, up to 55 individuals in 14 teams were involved. Table 5-3 summarizes
the topic areas of the investigation and the techniques used. In assessing NYCTA-

Rapid, the team considered compliance with

° Safety related directives
o Industry standards and guidelines
. Established points of reference.

Throughout the assessment, the NYCTA-Rapid was measured against modern
practices even though much of it was constructed prior to their development and is
exempted from their application. Since the detailed investigations were conducted during
the latter half of 1991, this report represents a “snapshot” of NYCTA-Rapid during that
period.

5.2.2 NYCTA-Rapid Overview

NYCTA-Rapid is the rapid rail arm of NYCTA, which also operates a surface
(bus) division. NYCTA is, in turn, a part of the Metropolitan Transportation Authority
(MTA), an agency created by the New York State Legislature in 1965 to respond to the

worsening condition of transit in the New York metropolitan area.

The NYCTA rapid rail system is among the largest in the world and is, by virtually
any measure, the world’'s most complex. In 1991, it carried roughly one billion
passengers. It operates nearly 6,000 rail cars on 714 miles of track to serve 469 stations
on 26 routes. It employs nearly 27,000 persons for its operating, administrative, and
support functions, as well as a security force of over 4,000 police officers who are
members of the New York City Transit Police Department. NYCTA-Rapid’s 1991
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operating budget was roughly $1.3 billion, and it further expended some $1.6 billion on

capital improvements.

Table 5-3 Investigative Techniques Employed in Each Topic Area

Facility and
Document Formal Equipment Observation of
Topic Area Review Interview Inspection Operations
System Safety ° o ° )
Policies/Issues
Management ° o ° )
Operations ° ) ) °
Security ° o o )
Training ® ° ) )
Eme_rgency Operations/ ® ° ° °
Equipment
Substance Abuse ° ° ) )
Track ® ° o °
Vehicles ° o ° )
Signals,
Communications, ° o ° °
and Dispatching
Stations ° o ° °
Structures ° o o )
Traction Power ® ° ) [ )

From 1982 through 1991, NYCTA expended or committed over $12 billion for
NYCTA-Rapid in two five-year capital programs. However, these programs did not
accomplish all the objectives of rebuilding the system by 1992. Plans for further capital
improvements have been developed. As part of its next five-year capital program,
NYCTA-Rapid requested $6.5 billion. The state legislature has only authorized a one-
year program for 1992 that will provide about $1.1 billion. NYCTA-Rapid estimates that
$29 billion (1988 dollars) in capital will be required in the period of 1992-2011, with $21

33



»10

billion of that required to achieve a “state of good repair’™ and maintain it by normal

replacement of equipment past its useful life.

While the focus of the investigation was to identify conditions of concern, the
investigators observed the progress that has been achieved through the capital
programs and other initiatives in each of the investigation topic areas. Table 5-4 provides

a summary of the recent progress made in each of the investigation topic areas.

Table 5-4 Summary of Capital Program Progress at NYCTA-Rapid

Management

Office of System Safety was relocated from the operating departments to the Office of
Executive Vice President.

Capital Program Management Department was created for stronger control of capital
improvement projects.

Attitude and commitment of the current executives and managers was found to be very
positive with respect to safety and security issues.

Current management objectives of the NYCTA President were found to reflect a major
emphasis on safety and security, with four of the nine corporate objectives referencing
safety and security explicitly.

System Safety Policy and Plans

Based on FTA'’s Section 15 database, NYCTA-Rapid’s passenger casualty rate was
found to be essentially the same as the rest of the U.S. heavy rail transit industry.

Recent safety initiatives promoted by OSS management included:

- Promulgating new NYCTA-wide policy requiring safety goals and action
plans as a part of annual business planning.

- Implementing the DuPont safety training program for management.

- Instituting executive safety inspections to provide more top management
involvement in safety activities.

Top Management demonstrated commitment to OSS activities by increasing budget and
staff in 1992 when most departments were shrinking in size.

Both employee and passenger accidents declined from 1989 through 1991.

10 MTA defines “state of good repair” as the condition wherein (a) over-age system components have
been replaced so that each component is within its economic life and (b) the physical plant is adequate to
provide the required level of service (Staff Report of Capital Revitalization for the 1980’s and Beyond,
Metropolitan Transportation Authority, November 25, 1980).
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Table 5-4 (cont.) Summary of Capital Program Progress at NYCTA-Rapid

Operations

Track

Stations

Structures

Capital improvements greatly reduced slow orders and vehicle-caused delays, improving
on-time performance to nearly 91 percent in 1991.

Conductor communications to passengers on trains during routine operation and unusual
occurrences has improved substantially.

All RTO employees interviewed had received some refresher training within the previous
two years to help maintain their job skills or learn new procedures.

Capital Programs of 1982-1991 resulted in:
- Reconstruction of 581 mainline miles of track.

- Completion of 16 miles of new mainline track associated with the Archer
Avenue and 63rd Street lines.

- Rehabilitation or replacement of approximately 80 percent of mainline
switches.

Track system achieved a “state of good repair” in 1991.
NYCTA track standards meet state, federal, and industry guidelines.

Current track conditions provide for safe operations at the given track speeds.

Capital Programs of 1982-1991 resulted in reconstruction or rehabilitation of 62 stations
(six of these were rehabilitated under the operating budget).

Fire suppression systems were installed on 49 escalators, and standpipes were installed
in the deep stations at 168th and 191st Streets.

By the end of 1991, 75 stations had reached a “state of good repair”. NYCTA'’s Station
Manager Program expanded to 100 stations in 1991. Most stations are now maintained
in a graffiti-free condition.

Capital Programs of 1982-1991 resulted in the rehabilitation of:
- 36 route miles of subway structures.
- 47 route miles of elevated structures.
- Two route miles of at grade structures.
- One car maintenance facility.
- Coney Island Overhaul Shop.

“Typical” elevated structures (open deck steel structures) and structural elements of the
tunnels were found to be in fair to good condition.
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Table 5-4 (cont.) Summary of Capital Program Progress at NYCTA-Rapid

Structures (cont.)

Distances between tunnel emergency exits and between blue light stations were found to
meet or surpass requirements in NFPA 130, even though these structures were
constructed years before development of the standard.

Traction Power

Training

Vehicles

Capital Programs of 1982 -1991 resulted in:

- Approximately two thirds of the substation enclosures and about one half
of equipment achieving a “state of good repair”.

- Approximately 147 substations now contain modern silicon diode
rectifiers.

- Over 110 miles of third rail have been rebuilt.

- A new Power Control Center, containing the new supervisory control
system for the IRT and BMT portions of the system (completed in 1987).

Traction power substations are in good condition.

Division of Rapid Transit Operations assumed responsibility for Train Operator
instruction in January 1991.

EDA&T training course content, instructors, training materials, and safety emphasis were
judged adequate to prepare employees to do their jobs.

ED&T training standards complied with those widely adopted by the training industry and
were well documented.

Capital Programs of 1982-1991 resulted in:
- Heavy overhaul of 4,176 vehicles.
- Purchase of 1,775 new vehicles.

Mean distance between failure has increased from an all-time low of 6,700 miles to over
35,000 miles in 1991.

Entire vehicle fleet was expected to reach a “state of good repair” in 1992.

Vehicle fleet was found to be in good condition, well maintained, and graffiti-free.

Signals, Communications, and Dispatching

Capital programs of 1982-1991 resulted in the modernization of approximately 143 miles
of signal equipment.

NYCTA-Rapid’s signaling implementation substantially conforms to AAR standards.

Signal system was found to be adequately maintained and continuing to perform its
desired function.
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Table 5-4 (cont.) Summary of Capital Program Progress at NYCTA-Rapid

Substance Abuse

Substance abuse and drug testing program has been in place since December 1989.

NYCTA successfully negotiated with its unions to reinstate random testing of safety
sensitive employees beginning in mid November 1991.

Emergency Operations and Equipment

Security

RTO Command Center has developed a fairly strong response to “routine” or recurring
emergency situations.

Classroom training of line personnel on emergency response issues was found to be
generally well developed and implemented.

NYCTA-Rapid conducts up to four full scale emergency drills each year.

NYCTA-developed Fire Safety System (a computerized map of the subway system
showing track and station layouts referenced to city streets, including entrances, exits,
and emergency features) was found to be an excellent tool for use in managing
emergency response.

Capital Programs of 1982-1991 included:
- Creating off-hour waiting areas.
- Installing security mirrors in stations.
- Eliminating cul-de-sacs in stations.
- Closing - unused station entrances and exits.

Felony crime complaints began declining in late 1990, with a decrease of approximately
15 percent in 1991.

Enforcement of misdemeanor offenses, particularly fare evasion, almost doubled from
late 1990 through the end of 1991.

NYCTA was the first police department in New York City to receive national
accreditation.

5.2.3 NYCTA-Rapid Conditions of Concern

For the purpose of this investigation, a condition of concern is defined as a set of

circumstances that either hinder the achievement of the highest levels of safety and

security or could result in significant hazards or unsafe conditions if not remedied. The

Battelle team identified sixteen conditions of concern grouped into four broad categories:

Daily operations
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. Safety and security strategies
° Emergencies

. Finance and planning.

Daily Operations

1. Rapid rail operating employees’ fitness for duty of is not ensured.

Fitness for duty can be defined as an employee’s ability to perform the functions
of his or her job, unhindered by physical or emotional conditions that would impair
performance. Although fitness for duty is often associated with drug and alcohol abuse, it
also applies to other factors that can hinder employees from devoting full attention to
their job. The fitness for duty of NYCTA-Rapid employees, many of whom hold safety
related positions, is not ensured. This is primarily due to the absence of systems to
assess and monitor employees for performance and violations of the substance abuse

policies before shifts.

2. There are deficiencies in the combination of technology and
procedures required for the safe movement of trains at NYCTA-
Rapid.

Unlike modern rail systems, NYCTA-Rapid does not contain sophisticated control
and communications networks to assist in safe train operation. There are no central
computers, advanced train control, or automatic train operation tools to manage and
monitor compliance with rules and procedures. More so than at most other transit
agencies, safety at NYCTA-Rapid depends upon the personal ability and integrity of train
operators, conductors, tower operators, and associated supervisory personnel to
operate service in accordance with the rulebook and other applicable bulletins and
orders. NYCTA-Rapid must, therefore, have clearly formulated rules, sufficient
supervision, and adequate communications equipment to monitor and manage operation
employees. Many of these attributes are deficient given the operating methods used at
NYCTA-Rapid.

3. Inconsistent operational practices, inadequate vehicle door design,
and station conditions result in passengers becoming caught in

train doors and dragged.
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“Door draggings” are incidents where passengers or their possessions are
caught in a train’s doors and dragged along as the train moves. The number of door
draggings has remained fairly constant at around 90 events per year since 1988. Before
a train moves, it is the responsibility of the conductor to ensure that the doors are closed
and that no one is trapped in them. This is normally accomplished visually. If visibility is
obscured by crowds or curved platforms, the conductor may rely on the door interlock
switches to provide an indication of safe door closing. The very large door closing
tolerances found on NYCTA-Rapid cars can fail to detect objects as large as an arm and
give a false indication of a closed door--with the resultant possibility of a serious

accident.

4. NYCTA-Rapid stations contain many hazards for passengers and

NYCTA employees.

Most of the stations on NYCTA-Rapid were built long before the advent of
modern building codes. Deferred maintenance has resulted in the creation of additional
hazards like worn stairways and deteriorated wooden structures. Station exits are few in
number, poorly marked, and often too narrow to satisfy present day codes. Many
stations are poorly lit and emergency lighting is almost nonexistent. Approximately 64
percent of the reported passenger casualties and 51 percent of the employee accidents
throughout NYCTA-Rapid between January 1989 and the Fall of 1991 occurred within

rapid transit stations.

5. Confirmed fire and smoke incidents within NYCTA-Rapid have
reached their highest levels in five years, primarily due to increases

in the number of station fires.

Fire and smoke in a subway station or tunnel is one of the most dangerous and
potentially most catastrophic scenarios faced by NYCTA-Rapid. In 1991, there were
roughly 11 confirmed fires per day throughout the system. While there have been
substantial reductions in car fires over the last five years, the number of station fires has
increased by 269 percent over the same period. Most of these were minor trash fires,
but the potential for escalation and/or generation of significant amounts of smoke make

each fire a subject for concern.
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6. Many NYCTA maintenance facilities and other areas contain
numerous fire hazards and safety deficiencies that pose threats to

NYCTA-Rapid employees.

Many employees work daily in vehicle maintenance facilities and maintenance-
of-way facilities that contain safety hazards. Some of these hazards are a result of
construction that predates current standards such as the New York City Building Code
and the National Fire Protection Association (NFPA) 101 Life Safety code. Others arise
as a result of deferred maintenance and/or poor safety practices. Many buildings contain
inadequate emergency exits, fire separations, and electrical systems; and some have no
fire protection system. Employees working on the elevated structures are exposed to

safety hazards caused by deferred maintenance of the walkways.

Safety and Security Strategies

7. NYCTA lacks an effective security program to address the security
related problems throughout NYCTA-Rapid.

The New York City Transit Police Department (NYCTPD) is a part of NYCTA,
with the chief of transit police reporting directly to the president of NYCTA. Other NYCTA
employees tend to think that security is solely the responsibility of the police. NYCTA
does not have a security plan, and many RTO employees believe that NYCTPD is
unresponsive to security problems on trains. Passengers continue to be exposed to
situations that cause perceptions of a lack of security. While there have been recent
efforts to better integrate NYCTPD into NYCTA, there continue to be significant

problems in doing so.

8. Deployment strategies, equipment problems, and the subway
environment encumber the ability of Transit Police to achieve their

mission.

Only about 26 percent of the over 4,000 officers are actually engaged in
patrolling the subway on a typical day. This translates to about 200 to 400 officers being
deployed throughout the subway on an eight-hour shift. The architectural features of
many stations are not conducive to security. There are isolated hiding places not easily

seen by anyone; long, narrow, and dimly lit passageways; little functional security
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equipment to discourage criminal activity; and easy escape routes to crowded streets or
to other stations via the trains. The underground environment also makes police
communications and response difficult even under the best of conditions. The Transit

Police Communications Center is overcrowded, noisy, and a difficult place to work.

9. The System Safety'' Program Plan (SSPP) is of little value for
promoting broad acceptance of safety activities related to NYCTA-
Rapid.

A plan is defined as “...a method for achieving an end...a detailed formulation of a

"2 A well conceived plan defines the actions required, who is to

program of action...
perform them, the responsibilities of the participants, and a schedule for the actions to
take place. Only parts of these concepts are evident in the NYCTA-Rapid SSPP. The
SSPP is viewed by many as a document prepared to meet a regulatory requirement

rather than as a guide for effective action.

10. The Office of System Safety’s ability to develop preventive safety

initiatives is limited by available resources.

A primary goal of system safety is to identify and mitigate or eliminate hazards
before an accident occurs. These activities require adequate resources to perform
predictive evaluations. In practice, the Office of System Safety (OSS) spends significant
amounts of time investigating events that require a reactive response and coordinating
with outside agencies. Approximately 25 percent of the OSS staff are assigned to
investigations and another 30 percent to environmental, occupational, and asbestos
management programs. This leaves less than half the staff to perform preventive safety
analyses and hazard surveys, conduct engineering reviews, address fire safety issues,

and handle the necessary coordination with both internal sources and external agencies.

11 System safety is the systematic application of sound management and engineering principles
throughout all phases of a system’s life cycle to achieve the highest levels of safety consonant with
operational effectiveness and cost.

12 Webster’s Ninth New Collegiate Dictionary, 1983.
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11. The concept of system safety is not well understood and accepted
throughout NYCTA-Rapid.

Through the OSS, the SSPP, and the establishment of a policy on safety goals,
senior management has begun to address safety in a system-wide manner. At the
division level within the Rapid Rail Department and in the NYCTA-Rapid support
departments, however, an understanding, appreciation, and acceptance of the systems

approach to safety is not yet evident.

12. The effectiveness of the NYCTA Substance Abuse Program is
hindered by deficiencies in drug and alcohol policy/instructions and

their implementation.

Comprehensive drug and alcohol education, testing, and training programs are
essential for the safe operation of any transportation system. This is even more acute in
rapid rail operations where individual employees have direct control over the movement
of large numbers of passengers. While NYCTA has developed a substance abuse
program to try to meet these needs, deficiencies in the policy’s medical elements and its
implementation diminish effectiveness. Deficiencies include inadequate training,
ineffective communications, a lack of adequate oversight, and inconsistent application of
testing practices. These weaknesses increase the potential for accidents and incidents
caused by impaired employees. They may also result in employees not obtaining full

benefit of drug education and treatment programs.

Emergencies

13. NYCTA-Rapid emergency response is hindered by an ineffective

incident management system and inadequate emergency protocols.

Planning for and dealing with major emergencies in NYCTA-Rapid is a complex
process involving a broad range of agencies. Among them are NYCTA-Rapid, the Fire
Department of New York, the New York City Police Department, the Emergency Medical
Services, and the New York City Office of Emergency Management. The RTO

Command Center is responsible for directing and coordinating NYCTA'’s response, as
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well as notifying and coordinating this response with that of the various outside

agencies.

A formal Policy/Instruction defines procedures to be followed in emergencies, but
the procedures are not adequate for major emergencies requiring the coordinated effort
of many people in a variety of organizations. Specific shortcomings include the lack of a
formal incident management system (or similar management technique) and the lack of

formal protocols for managing communications during emergencies.

14. NYCTA ’s ability to respond to emergency situations is seriously
hindered by the poor quality of communication tools and a lack of

reliable emergency response equipment.

A large number of communication tools, special equipment, and facilities are
required to handle emergency conditions safely and expeditiously on the rapid rail
system. These items include such things as communication devices, lighting, emergency
walkways, fire suppression equipment, and decision aids. Many of the current tools and
facilities are unreliable or of limited value during emergency conditions. This significantly
degrades the capability of NYCTA-Rapid to respond to emergencies in a timely and

effective fashion.

Finance and Planning

15. The inconsistent application of criteria in setting capital program
priorities does not ensure that the most important NYCTA-Rapid

safety and security issues are being addressed.

NYCTA-Rapid executives have created a strategic planning process for creation
of a capital program. The goal and priority setting for specific projects, however, occurs
at the department, division, and subdivision levels. This limits top management’s ability
to comprehensively and consistently address safety and security issues and evaluate

the consequences of their decisions on specific issues.

16. NYCTA faces a significant challenge to achieve the highest levels of

safety and security while adjusting to economic realities.
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Since 1982, management emphasis at NYCTA has been directed toward a
massive capital investment program to bring existing equipment and facilities to a “state
of good repair” and to maintain them in that condition to avoid repetition of the
deterioration that occurred in the past. Despite the considerable progress that has been
made, much still remains to be accomplished, with current estimates of reaching the
goal of a “state of good repair”’ extended to 2015, a projection that may be optimistic in
view of the state of the region’s economy and past performance in predicting completion
dates. NYCTA will have to make many difficult decisions to choose between programs
that maintain or expand service and those that have a stronger focus on safety and

security.

5.3 STATEN ISLAND RAPID TRANSIT OPERATING AUTHORITY RESULTS

The SIRTOA investigation encompasses safety and security issues directly
involving the Staten Island Rapid Transit Operating Authority’s (SIRTOA) rapid rail
system. This investigation involved an in-depth on-site assessment of SIRTOA as well
as analysis of material provided by SIRTOA. The on-site activities involved
approximately 25 investigators and spanned a period of three weeks. Table 5-3
summarizes the topic areas of the investigation and the techniques used. In assessing

SIRTOA, the team considered compliance with:

° Safety related directives
° Industry standards and guidelines
. Established points of reference.

Throughout the assessment, the SIRTOA was measured against modern practices even
though much of it was constructed prior to their development and is exempted from their
application. Since the detailed investigations were conducted during the latter half of

1991, this report represents a “snapshot” of SIRTOA during that period.
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5.3.1 SIRTOA Overview

Measured by annual ridership, SIRTOA is among the smallest of the heavy rail
transit systems in the United States. The system consists of a single, two-track route that
runs the 14-mile length of Staten Island. The eastern terminus of SIRTOA is the Saint
George Terminal, which also serves the Staten Island Ferry. SIRTOA provides service
for approximately 23,000 people on a typical workday, approximately 95 percent of
whom connect with the Staten Island Ferry to and from Manhattan. The line was
originally constructed and operated as a traditional railroad and carried both passengers
and freight until 1988, when freight service was discontinued. Although rapid transit
trains now have exclusive use of the line, much of SIRTOA’s design and operational
practices still reflect its railroad heritage. SIRTOA'’s assets are owned by the City of New
York. Net operating costs are paid by the City and the local cost of capital improvements

are paid by a combination of City and MTA funds.

Although SIRTOA is a separate agency of the MTA, it is managed as a part of
the New York City Transit Authority (NYCTA), reporting to the Staten Island borough
general manager in the NYCTA Department of Surface Transit. The president of the
NYCTA is, ex officio, the president of SIRTOA. Because of its small size and its
organizational relationship with the NYCTA, SIRTOA relies on the NYCTA for several

services, and, at times, is used as a test bed for new technology for the NYCTA.

In 1982, the MTA initiated a major capital improvement program involving all the
t