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TRANSIT COOPERATIVE RESEARCH PROGRAM

The nation’s growth and the need to meet mobility,
environmental, and energy objectives place demands on public
transit systems. Current systems, some of which are old and in need
of upgrading, must expand service area, increase service frequency,
and improve efficiency to serve these demands. Research is
necessary to solve operating problems, to adapt appropriate new
technologies from other industries, and to introduce innovationsinto
the transit industry. The Transit Cooperative Research Program
(TCRP) serves as one of the principal means by which the transit
industry can develop innovative near-term solutions to meet
demands placed on it.

The need for TCRP was originaly identified in TRB Special
Report 213—Research for Public Transit: New Directions,
published in 1987 and based on astudy sponsored by the Urban Mass
Transportation Administration—now the Federal Transit Admin-
igtration (FTA). A report by the American Public Transportation
Association (APTA), Transportation 2000, also recognized the need
for local, problem-solving research. TCRP, modeled after the
longstanding and successful National Cooperative Highway
Research Program, undertakes research and other technical activities
in response to the needs of transit service providers. The scope of
TCRP includes a variety of transit research fields including plan-
ning, service configuration, equipment, facilities, operations, human
resources, maintenance, policy, and administrative practices.

TCRP was established under FTA sponsorship in July 1992.
Proposed by the U.S. Department of Transportation, TCRP was
authorized as part of the Intermodal Surface Transportation
Efficiency Act of 1991 (ISTEA). On May 13, 1992, amemorandum
agreement outlining TCRP operating procedures was executed by
the three cooperating organizations: FTA, the National Academies,
acting through the Transportation Research Board (TRB); and
the Transit Development Corporation, Inc. (TDC), a nonprofit
educational and research organization established by APTA.
TDC isresponsiblefor forming theindependent governing board,
designated as the TCRP Oversight and Project Selection (TOPS)
Committee.

Research problem statementsfor TCRP are solicited periodically
but may be submitted to TRB by anyone at any time. It is the
responsibility of the TOPS Committee to formulate the research
program by identifying the highest priority projects. As part of the
evaluation, the TOPS Committee defines funding levels and
expected products.

Once selected, each project is assigned to an expert panel,
appointed by the Transportation Research Board. The panels prepare
project statements (requests for proposals), select contractors, and
provide technical guidance and counsel throughout the life of the
project. The process for developing research problem statements and
selecting research agencies has been used by TRB in managing
cooperative research programs since 1962. As in other TRB activ-
ities, TCRP project panels serve voluntarily without compensation.

Because research cannot have the desired impact if products fail
to reach the intended audience, special emphasis is placed on
disseminating TCRP results to the intended end users of the
research: transit agencies, service providers, and suppliers. TRB
provides a series of research reports, syntheses of transit practice,
and other supporting material developed by TCRP research. APTA
will arrange for workshops, training aids, field visits, and other
activities to ensure that results are implemented by urban and rural
transit industry practitioners.

The TCRP provides a forum where transit agencies can
cooperatively address common operationa problems. The TCRP
results support and complement other ongoing transit research and
training programs.
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FOREWORD

By Staff
Transportation Research
Board

TCRP Report 66, “Effective Practices to Reduce Bus Accidents,” presents adirec-
tory of effective practices used to prevent bus accidents at small, medium, and large
transit systems. Most of the information was obtained from 182 transit systems in the
United States and in Canada and from statewide transit insurance poolsin six states.
Thedirectory isdesigned to be used by transit management, operations, and safety per-
sonnel.

Accident prevention is atop priority of every bus operation. Generally, practices
used to prevent accidents and promote safe driving fall into three categories. human
resources, management, and operations.

Specific practices used to prevent accidents and promote safe driving vary widely
among transit systems. There is no comprehensive inventory of such practices for
operators to readily reference, nor have best practices been evaluated in a systematic
manner.

Technology & Management Systems, Inc., in association with Boyd, Maier &
Associates; Advanced Risk Management Techniques, Inc.; and Rolland W. King pre-
pared thisreport for TCRP Project A-18. To achieve the project’ s objective of produc-
ing adirectory of effective practices used to prevent bus accidents, the researchersiden-
tified and assessed accident prevention practices used by small, medium, and large
transit systems, as well as by fleet operators outside the transit industry that have
reduced bus accidents. Particular emphasis was placed on practices that could be
directly linked to reduced accident rates.

Fivetransit bus agencies are identified as having exemplary safety performance on
the basis of their collision injury rate and personal casualty injury rate over a 5-year
period. The safety practice profile for each transit agency describes the management’s
approach to system safety, recruiting and hiring practices, training programs, programs
for providing incentives for safe driving, procedures for monitoring driver perfor-
mance, and other specialized practices.

The research team evaluated seven different accident prevention practices. Three
of the practices seek to reduce accidents by improving bus operator performance. Four
practices use technology to try to reduce bus accidents.
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CHAPTER 1

INTRODUCTION AND RESEARCH APPROACH

PROBLEM STATEMENT
AND RESEARCH OBJECTIVE

Accident prevention is a priority of every bus operation.
Generally, practices that are used to prevent accidents and
promote safe driving fall into one of three categories.

* Human resources—including training, incentives to
reward good performance, progressive discipline for
adverse performance, operator selection, operator work
rulesand procedures, labor, safety awareness, and inter-
vention for employees at risk.

+ Management—including accident data tracking and
analysis, accident investigation, public and passenger
education, hazard identification and resolution, safety
inspections, safety committees, and supervision.

* Operations—including bus stop location and design;
snow and ice removal; traffic and parking enforcement;
route selection and scheduling; use of undercover check-
ers on buses; and technology applications, such as cam-
eras on buses, “black box” recorders, daytime running
lights, and dual mirrors.

Specific practicesthat are used to prevent accidentsand pro-
mote safe driving vary widely among transit systems, although
most systems use al three types noted previoudy to some
extent. There isno comprehensive inventory of such practices
for operatorsto readily reference, nor have best practices been
evaluated in a systematic manner.

The overall objective of the research was to develop a
directory of effective practices used to prevent bus accidents.
These practices were based on a thorough inventory and
assessment of the safety practices used by small, medium,
and large transit systems. Particular emphasis was placed on
practices whose reduced accident rate was found to be
directly attributable to a specific practice.

The products of this project are expected to be of principal
valueto transit managers, transit operators, transit safety per-
sonnel, and risk management staff of large, medium, and
small transit agencies.

SCOPE OF STUDY

The phrase “accident prevention practices’ covers a very
wide range of activities at the typical transit system. For the

purposes of conducting the necessary research and presenting
the results in the form of a directory, al accident prevention
practices were placed into one of seven major categories. The
first three categories deal directly with the bus operator—
the obvious focus of most bus accident prevention practices.
Thelast four categoriesdeal moreindirectly with the bus oper-
ator. Descriptions of all categoriesfollow.

« Driver selection and hiring refers to practices used to
identify and attract potential candidates who have the
proper skills and aptitude to become a safe and compe-
tent bus operator.

« Driver training refers to the initial training of new
operators, regularly scheduled refresher training, and
retraining triggered by one or more preventable acci-
dentsor observation of driving problems by supervisory
personnel.

« Safe driver incentive practices refers to practices
intended to reward bus operatorsfor safedriving (i.e., for
having no preventable accidents within a specific time
period).

+ Customer safety practices refers to practices that help
apassenger avoid personal injury accidents while board-
ing, riding, or exiting abus. Many of these practicestar-
get school children (particularly asthe children exit the
bus and leave the bus stop area) and passengers with
disabilities.

+ Management practices refers to activities that ensure
that management isfully aware of busaccident trendsand
that identify specific problems with individual operators
or types of buses. Examples include safety audits, ride
checks, computerized accident or incident databases,
safety committees for accident review, and practices for
“accident repeater” drivers.

+ Bustechnology safety improvementsrefersto practices
that enhance passenger safety and reduce collision acci-
dents by increasing the visibility of the bus for pedestri-
ans and for the drivers of other vehicles. Examples
include low-floor buses, improved doors and door con-
trols, improved driver vision through mirrors and light-
ing, high-visibility brake lights and warning signs, and
daytime running lights.

+ Operating environment practices refers to practices
that help create asafer operating environment for buses,



such as making safety an integral part of new bus route
planning, designing safer bus stop zones and place-
ments, and providing pullouts or bus baysto removethe
bus from a high-speed or congested travel lane.

RESEARCH APPROACH

The research activities on this project were divided into
two phases:

» Phase |: Collection of Information on Accident Pre-
vention Practices and

» Phase |l: Evaluation of Selected Accident Prevention
Practices and Preparation of Safety Practice Profiles.

Phase |

Themajor objectives of Phase| wereto conduct athorough
inventory and assessment of accident prevention practices
used by small, medium, and large transit agencies and to use
that information to produce a directory of effective bus acci-
dent prevention practices. Three tasks were completed to
achieve these objectives.

The first task was a literature search and review, which
involved an on-line search of government, university, research
center, and private holdings to identify bus accident preven-
tion practices and evaluations. The review aso included the
collection of information from individuals with expertise in
the area of bus safety.

The second task involved collecting data regarding transit
systems’ use of different accident prevention practicesto find
out which practices transit systems considered “highly effec-
tive.” These data were obtained directly from small, medium,
and large transit systems nationwide using a specialy
designed check-off form—the “Request for Information on
Bus Accident Prevention Practices’ form—that was mailed to
433 transit systemsin the United States and to five transit sys-
tems in Canada. Information about bus accident prevention
practiceswas a so obtained from tel ephoneinterviewswith six
statewide transit insurance pools representing more than 100
separate transit systems.

Thethird task involved follow-up telephoneinterviewswith
selected transit systems to collect more detailed information
about specific practices that the transit system representatives
had rated asbeing “highly effective.” Thetransit systemswere
selected for follow-up interviews on the basis of their record
of exemplary safety performance. The objective of each inter-
view was to obtain a description of the practice, determine
whether the practice was obtained from an outside source,
determinethelength of timethe practice had beenin place, and
learn the reason for believing that the practice was highly
effective. Inall applicable cases, theinterviewer would request
information on any quantitative eval uation of effectiveness, as
well as request recent safety data submitted to the Federal

Transit Administration (FTA) and any summary accident sta-
tistics developed for internal use by the agency.

Theinformation collected in the third task was synthesi zed
into a directory of effective bus accident prevention prac-
tices, which was presented in the Phase | interim report.

The Phase | interim report also contains detailed findings
from the literature search and review, from the collection of
datafromtransit systems nationwide, and from the collection
of information from six statewide transit insurance pools.

The key findings from Phase | are essential to a compre-
hensive understanding of bus accident prevention. These
findingsform the basis of Phase |l research and are presented
in following appendixes.

+ Appendix A: Literature Search contains areview of
morethan 100 publications and articles dealing with bus
safety, accident prevention, and accident dataand analy-
sis, including highlights of documents and reports that
were directly relevant to the research

» Appendix B: Accident Prevention Practices Among
Transit Systems contains key results from 182 transit
systems (small, medium, and large) describing their use
of various accident prevention practices and ranking of
effectiveness (highly effective, moderately effective,
not effective, or don’t know).

» Appendix C: Accident Prevention Practices Among
Transit Insurance Pools contains key results from
statewide transit insurance pools (also known as risk
retention pools) in California, Michigan, Ohio, Virginia,
Washington, and Wisconsin, including accident preven-
tion practices used by the pools, their methods for mea-
suring effectiveness and accountability, and some spe-
cific examples of their safety and loss prevention
activities.

One of themgjor findingsfrom Phase | wasthat transit sys-
temslacked quantitative eval uations of the practicesthat they
had rated “highly effective.” In hindsight, this finding is not
surprising, since transit personnel do not normally have the
time, resources, and mandate to conduct the carefully con-
trolled studies necessary to eval uate and document the effec-
tiveness of a particular practice.

One outcome of thisfinding was aconcern on the part of the
project panel regarding the feasibility of conducting the in-
depth evauations planned for Phase 1. The research team had
to prepare arevised work plan for Phase Il that would present
adetailed plan for conducting thein-depth evaluations, includ-
ing the basis for the selection of specific accident prevention
practices and the actud transit system sites selected.

Phase Il

The major objectives of Phase Il wereto conduct in-depth
evaluations, as specified in the approved work plan, and to
develop a more streamlined and informative directory of



effective accident prevention practices. The latter task was
accomplished by removing practicesthat are well known and
reasonably standard throughout the transit industry and
adding the information developed during Phase 11, particu-
larly the evaluation results.

One of the mgjor work activitiesin Phase Il was the prepa-
ration of safety practice profiles for transit systems that have
demonstrated exemplary safety performance over anumber of
years. The concept of the safety practice profile was prompted
by the project pandl’s stated interest in presenting the mix of
practices used by transit systems with an exemplary safety
record. While the mgjor emphasis of Phase |l wasthein-depth
evaluation of specific practices and safety technologies, it
was recoghized that a good safety record (i.e., a low rate of
accidents) is the result of a whole range of practices.

The proposed safety practice profiles were incorporated
into the Phase |l work plan to introduce the reader to the
entire spectrum of accident prevention practices. Five transit
agencies were selected for profiling on the basis of their
exemplary safety record and their size (the research team
wanted to provideamix of small, medium, and large bus sys-
tems). Each transit agency is profiled separately using stan-
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dard categories such as “management approach to system
safety,” “finding and hiring bus operators,” and “training and
retraining bus operators.” This presentation allowsreadersto
more easily find a specific area of interest and to more easily
assess the different approaches and strategies used by small,
medium, and large transit systems.

The rest of this report presents the research results, as
follows:

» Chapter 2 provides the safety practice profiles of five
exemplary transit systems,

» Chapter 3 provides the directory of effective practices
used to prevent bus accidents,

» Appendix A presentsthe results of the literature search,

» Appendix B presents data on the use and effectiveness
of various accident prevention practices among transit
systems,

» Appendix C presents data on the use and effectiveness
of various accident prevention practices among transit
insurance pools, and

» Appendix D defines the acronyms and abbreviations
used in this report.




CHAPTER 2
SAFETY PRACTICE PROFILES

This chapter describes all safety and accident prevention
practices used by five transit systems that have demonstrated
exemplary safety performance over a period of 5 years
(1992-1996). The fundamental purpose of the research pre-
sented in thisreport has been to identify and eval uate sel ected
accident prevention practices; however, an exemplary safety
record is the cumulative result of the overall safety program
at each of these agencies—the collective effect of manage-
ment approach and safety philosophy, accident prevention
policies and practices, and appropriate use of hardware and
technology.

Section 2.1 describes the process used to identify transit
agencieswith exemplary safety performance. Sections2.2—2.6
present the safety practice profiles for five exemplary transit
agencies in order of transit system size (i.e., the maximum
number of buses operated in revenue service), ranging from
the smallest to the largest, as shownin Table 1.

EXEMPLARY SAFETY PERFORMANCE AMONG
BUS TRANSIT SYSTEMS

The criteria used for measuring the safety performance of
abustransit system for the purposes of this chapter include

 Collision injury rate (i.e., injuries per million vehicle
miles) and

* Personal casualty injury rate (i.e., injuries per million
passenger trips).

The source of the data used to measure safety performance
isFTA’sNationa Transit Database (NTD). Individual transit
systems report safety and security data, along with financia
and operational data, to FTA on an annual basis. The latest
published dataincludes saf ety statisticsfrom 326 transit agen-
ciesthat directly operated transit buses.

The NTD safety and security data are published in a 1997
report prepared for the Federal Transit Administration by the
Volpe National Transportation Systems Center. The report is
titled, “ Safety Management Information Statistics (SAMIS)
Annual Report.” Transit bus safety data are organized into
three transit agency categories: large motor bus (LMB) for
agencies operating more than 500 buses, medium motor bus
(MMB) for agencies operating 100-500 buses, and small
motor bus (SMB) for agencies operating fewer than 100 buses.

Nineteen LMB, 68 MMB, and 239 SMB transit agencies
reported safety datain 1997.

Theterm “incident,” asdefined in the NTD data collection
forms and the SAMIS report, includes “ collisions, personal
casualties, derailments at the left roadway, fires, and property
damage greater than $1,000 associated with transit agency
revenuevehiclesand all transit facilities.” Incidentsinvolving
buses going off road and fires on buses are a minute fraction
(lessthan 1 percent) of al busincidents; therefore, only col-
lision and personal casualty incidents were used in determin-
ing relative safety performance. “ Personal casualty” includes
all incidentsinwhich aperson isinjured while on the bus (not
including collision, buseft roadway, or fire incidents), while
getting on or off the bus using atransit facility (e.g., bus stop
or terminal), or while using a parking facility.

There are two important limitationsin the NTD safety data.
First, theNTD combines both preventable and nonpreventable
accidentsinto the single category of safety incidents. The sec-
ond limitation involves the reporting threshold used by FTA
for callisionincidentsthat do not result in any injuriesor fatal-
ities. Incidents involving damage to transit vehicles or transit
property are only reported if the dollar amount to repair or
replace exceeds $1,000. Therefore, the NTD data screen out
minor collision incidents.

A careful review of the NTD dataindicatesthat many tran-
sit agencies have problems in consistent reporting of colli-
sion incidents. The research team determined that a transit
agency had reporting problems if the transit agency had a
large fluctuation in the yearly totals of collision incident, an
unusually small ratio of collision injuries to collision inci-
dents, or both.

The majority (85-90 percent) of all reported collisioninci-
dentsinvolve another vehicle. Given thisfact, and given that
one or more persons will probably be injured in a collision
that causes more than $1,000 in damage to atransit bus, the
overall rate of collision injuries to collision incidents for a
bus system should be closeto 1.0.

Table2 presents summary NTD dataontransit buscollision
incidents and injuries, as well as personal casualty incidents
and injuries for the 1994, 1995, 1996, and 1997 reporting
years. The rates of collision injuries per incident data for all
small, medium, and large bus systemsfall into anarrow range
from approximately 0.75 to 1.00. Thisrangeis consistent with
the research team’ s expectations.



TABLE 1 Transt agenciesselected for safety practice profiles

Maximum Number
City Transit Agency of Buses Operated in

Revenue Service

Duluth Duluth Transit Authority 71

Phoenix Phoenix Transit System 287

Atlanta Metropolitan Atlanta Rapid 575

Transit Authority (MARTA)
Denver Regional Transit District (RTD) 860
Seattle | King County Metro Transit (Metro 1,092
Transit)

A number of transit systems report a very low ratio of
injuries per collision incident (i.e., 0.2—0.4). The most
likely explanation of such alow ratio is that these transit
agencies report minor collision incidents (i.e., collision
incidents causing less than $1,000 in transit property dam-
age) to FTA.

To avoid the problem of inconsistent reporting of collision
incidents, the research team decided that the measurement of
safety performance among transit agencies should be based
ontherate of collisioninjuries. Therate of vehicle milestrav-
eled was used as the rate base for evaluation because it
directly measures the exposure risk of atransit bus colliding
with another vehicle, object, or person.

Thereisno consistency problemin thereporting of personal
casualty incidents and the reporting of injuries since, by defi-
nition, any personal casualty incident must be associated with
at least one injury. For the most part, persona casualty inci-
dentsinvolve dips, trips, and fallsby an individual . Occasion-
ally, more than one individual may fall because of an abrupt
motion (e.g., acceleration, deceleration, or turning). The data
in Table 2 demonstrate a one-injury-to-one-incident relation-
ship, since, independent of system size, the ratio of injuriesto
incidentsliesin the very narrow range of 1.06-1.18.
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For personal casualty incidents and injuries, the rate base
used for evaluation and comparison is the number of passen-
ger trips. The number of passenger boardings and alightings
(i.e., unlinked passenger trips) directly measures exposure to
therisk of dipping, tripping, and falling accidentsinvolving a
transit bus.

Table 3 presents safety datafor the six large transit bus sys-
tems (out of 19 agenciesreporting inthiscategory) that had the
lowest average collisioninjury ratesfor the 5-year period from
1992 to 1996. (SAMIS 1997 data for individual bus systems
were not yet available.) Table 3 also presents data on personal
casualty incidents and injuries for the six agencies.

Exemplary safety performance, aspresented in Table 3, has
been determined by collision injury rate rather than personal
casualty injury rate for two reasons. The first reason is that
injuries resulting from transit bus collisions where significant
(i.e,, more than $1,000) damage is done to the bus will be
more serious, on average, than injuries resulting from dlips,
trips, and falls. The second reason is that erroneous personal
casualty incidents may be included in the totals reported
because a percentage of passenger-reported personal casualty
incidents and injuries may be fraudulent. Passengers report
these fraudulent claims in the hopes that the transit agency
will make a quick and modest cash settlement. There is no
way to be certain how many personal casualty incidents or
injuriesfall into this category.

From the list of transit bus systemsin Table 3, three out of
thetop four were selected for the safety practice profiles. Port-
land Tri-Met had the second lowest collisioninjury rate, but its
persona casualty incident rate was substantially higher than
the other large bus systems selected, including the Regional
Transportation District (RTD) in Denver, the King County
Metro Transit (Metro Transit) in Seattle, and the Metropolitan
Atlanta Rapid Transit Authority (MARTA) in Georgia.

TABLE 2 Four-year summary of collision and personal casualty incidentsor injuries

Transit Bus Collisions Small Bus Systems Medium Bus Systems Large Bus Systems

1994 1995 1996 1997 | 1994 1995 1996 1997 | 1994 1995 1996 1997
® [ncidents 1,851 1,832 1848 1376| 8324 6,870 7,366 5,924| 17,450 15,039 14,092 15,619
® Injuries 1464 1,868 1,558 1,270 | 4,990 5191 5421 5182| 13,085 13,760 14,095 13,582
® |njuriesper Incident 0791 1020 0843 0.922| 0599 0.756 0.736 0875 0.750 0.915 1.000 0.870
Personal Casualties on
Transit Buses
® |ncidents 2412 2,199 2045 1865| 6312 6,084 5909 5363 | 12,348 10,372 8,820 10,057
® Injuries 2553 2376 2174 1960 | 6,779 6545 6,371 5,665 | 13,121 11,543 10,386 11,367
® |njuries per Incident 1058 1080 1063 1051| 1074 1076 1.078 1.056 1.062 1113 1178 1.130




TABLE 3 Exemplary safety performance: Large bus systems

Per sonal
Personal | Personal | Collision | Casualty
City Collision |Collision | Casualty | Casualty | Injury Injury
System Name | Year |Incidents| Injuries | Incidents | Injuries Rate Rate
(MVM) (MPT)

Denver 92 173 48 130 129 241 2.44
RTD 93 108 67 149 147 3.29 2.74
94 163 70 135 135 3.52 2.52
95 116 75 154 154 3.45 2.90
96 109 70 161 161 3.04 2.95
Average 3.14 271
Portland 92 459 29 56 56 1.32 1.05
Tri-Met 93 102 134 269 269 5.95 5.13
94 116 75 525 524 3.17 9.58
95 175 115 822 822 5.54 14.64
96 106 75 376 375 3.52 6.18
Average 3.90 7.32
Seattle 92 160 131 281 282 3.47 3.49
Metro 93 170 155 276 289 5.32 3.60
94 190 139 259 259 4.74 3.29
95 239 228 484 495 7.36 6.19
96 245 140 514 536 4.32 6.17
Average 5.04 4.55
Atlanta 92 193 68 47 47 2.68 0.61
MARTA 93 244 146 70 65 5.81 0.89
94 222 84 68 65 331 0.89
95 289 118 64 61 4.65 0.83
96 167 311 31 29 11.88 0.40
Average 5.67 0.72
Minneapolis 92 141 180 340 385 7.91 5.81
MCTO 93 152 277 426 426 11.48 6.40
94 132 296 424 424 12.11 6.48
95 97 251 396 426 10.99 6.98
96 150 406 486 521 17.45 8.42
Average 11.99 6.82
San 92 805 212 531 558 10.56 3.00
Francisco 93 856 258 569 596 12.83 3.29
Muni 94 1818 220 508 548 11.12 3.17
95 240 334 539 559 17.23 3.29
96 212 190 538 547 9.92 3.26
Average 12.33 3.20

Table 4 presents the 14 medium-sized bus systems that
have the lowest collision injury rates of the 68 transit agen-
ciesthat reported in this category. Technically, thetop-ranked
system, the Duluth Transit Authority (DTA), isnot amedium-
sized bus system; however, DTA wasincluded becauseit has
an exemplary record on both collision injury and personal
casualty injury rates and because it operates 71 buses at max-
imum service, which is close to the threshold of 100 for
medium systems.

A comparison of Tables 3 and 4 illustrates that collision
injury rates are lower for the medium systems than for large
systems, as onewould expect, considering that large systems
generally operate in major metropolitan areas with higher
traffic densities.

Thetwo transit agencies selected for safety practice profiles
from Table4include DTA and Phoenix Transit System (PTS).
At thetime of the selectionin early 1998, only datafrom 1992
to 1995 were available. PTS was selected because it had the

fourth lowest average collision injury rate while operating a
relatively large number of buses (287 in maximum service).

Thefollowing sections of this chapter present safety prac-
tice profiles for each of the five exemplary systems, starting
with DTA and ending with Metro Transit. The safety prac-
tices information is presented in a uniform format for each
transit system.

DULUTH TRANSIT AUTHORITY

DTA operates in the Duluth, Minnesota, and Superior,
Wisconsin, metropolitan area. DTA operates 71 transit buses
during maximum revenue service, accumulating approxi-
mately two million vehicle miles and serving approximately
three million passengers each year.

Thetopography inthe Duluth areamakesthe operating envi-
ronment particularly challenging for DTA bus operators. Bus



TABLE 4 Exemplary safety performance: Medium bus systems

Personal | Personal | Collision | Personal

City Collision |Collision | Casualty | Casualty | Injury | Casualty
System Name | Year |Incidents| Injuries | Incidents | Injuries Rate Injury
(MVM) Rate

Duluth 92 3 0 4 4 0.00 1.17

DTA 93 10 0 6 6 0.00 1.75

94 163 0 6 6 0.00 1.87

95 116 3 4 4 1.55 1.30

96 109 0 3 2 0.00 0.62

Average 0.31 1.34

Central Contra] 92 4 2 80 80 0.45 18.89

Costa County 93 7 9 25 26 1.95 6.38

County 94 5 0 18 18 0.00 3.94

Connection 95 4 4 26 26 0.94 6.52

96 5 2 4 4 0.50 0.80

Average 0.77 7.31

San Diego 92 13 15 118 117 1.63 11.36

NCTD 93 9 9 73 73 0.99 7.05

94 15 16 67 69 1.76 6.54

95 10 11 50 50 1.19 4.64

96 7 8 63 63 0.87 5.82

Average 1.29 7.08

Albuquerque 92 69 6 20 20 1.36 3.17

SunTran 93 18 7 42 42 1.58 6.54

94 159 8 68 65 3.31 0.89

95 9 3 13 14 0.73 2.18

96 12 9 24 24 2.12 3.63

Average 1.53 3.88

Salt LakeCity | 92 45 42 65 63 2.43 2.33

UTA 93 24 28 37 34 1.60 1.37

94 10 8 57 57 0.45 2.34

95 30 36 121 120 2.00 4.90

96 46 37 48 49 1.95 2.06

Average 1.69 2.60

Nashville 92 117 7 20 28 1.77 3.43

MTA 93 5 3 12 12 0.77 1.89

94 10 8 13 13 1.98 1.87

95 16 12 5 5 2.93 0.76

96 8 6 6 6 1.46 0.77

Average 1.78 1.74

Memphis 92 28 46 36 41 6.19 311

MATA 93 16 11 7 7 1.55 0.55

94 14 10 6 6 1.40 0.50

95 12 7 6 7 0.98 0.50

96 14 9 5 5 1.23 0.44

Average 2.27 1.02

(continued on next page)



TABLE 4 (Continued)

Personal | Personal | Collision | Personal

City Collision |Collision | Casualty | Casualty | Injury | Casualty
System Name | Year |Incidents| Injuries | Incidents | Injuries Rate Injury
(MVM) Rate

Omaha 92 9 15 20 20 3.49 3.39

MAT 93 9 9 14 14 211 2.70

94 31 13 8 8 3.07 1.55

95 36 4 6 6 0.95 1.21

96 19 11 0 0 2.70 0.00

Average 2.46 1.77

Syracuse 92 33 12 19 19 2.89 1.56

RTA-Centro 93 33 11 27 30 2.74 2.62

94 33 7 28 28 1.61 2.40

95 28 11 21 21 2.55 1.69

96 11 9 11 11 2.53 1.24

Average 2.46 1.90

Tucson 92 28 23 35 35 3.29 2.13

Sun Tran 93 38 13 7 7 1.76 0.39

94 24 15 4 6 1.95 0.35

95 46 29 12 12 3.94 0.76

96 58 16 6 6 2.06 0.34

Average 2.60 0.79

Tacoma 92 26 22 8 39 3.61 4.14

Pierce Transit 93 9 1 2 40 0.17 4.21

94 11 22 7 50 3.13 4.23

95 16 22 3 37 2.66 3.23

96 28 32 39 39 3.85 3.28

Average 2.68 3.82

El Paso 92 10 3 137 133 0.59 8.64

Sun Metro 93 35 17 91 91 3.14 6.04

94 36 11 90 90 1.74 5.60

95 38 40 96 96 5.96 6.17

96 13 21 64 74 3.18 4.78

Average 2.92 6.25

Phoenix 92 32 36 39 48 3.07 1.58

PTS 93 42 11 54 66 0.98 2.19

94 33 2 86 99 0.18 3.29

95 22 10 81 122 0.88 3.83

96 64 105 56 71 9.59 2.57

Average 2.94 6.25

Madison 92 23 12 1 0 2.73 0.00

Metro 93 23 10 8 8 2.27 0.84

94 31 25 4 4 5.52 0.41

95 22 4 0 0 0.87 0.00

96 12 23 101 101 491 10.29

Average 3.26 2.31

routes that originate in the downtown area (which is 600 ft
above sea level) have to climb about 600 ft in less than one
mile to serve neighborhoods that are located along a ridge.
This type of steep climb (and descent) for the DTA busesiis
similar to that encountered in San Francisco.

Because of Duluth’s northern location and its proximity to
L ake Superior, weather conditions are extreme. Summer tem-
peratures average about 75 degrees, but can reach the mid-
90s. Winter is cold and harsh. Average temperature highs
from mid-December to the end of February are around 15°F.
It is common to have 5-10 day cold snaps with temperature
lows of =30 to —20°F and temperature highsin the single dig-
its. Duluth saw record cold in January 1995, with an average
high of 5°F and alow of —45°F.

Snow covers the ground from November to mid-April.
Average seasonal snowfall isabout 80 in. Annual snowfall is
quite frequently above 100 in. In 1995, there was a record
snowfall of 145 in. The winter of 1996 was the second
snowiest, with 139 in. Duluth averages 20-25 snow events
of 2in. or more each year.

Management Approach to System Safety

DTA hasawritten safety practicethat covers safety policies
and procedures for DTA'’s transportation and maintenance
departments, with specia sections on accident and incident
investigation and a student safety practice.



The purpose of the DTA safety practice is to provide the
safest transit service and workplace possible, thus minimizing
the costs of physical damage and persona injury accidents.
The safety practice is broad, with all employees accountable
for the safe performance of their jobs. The safety practice per-
mesates each department, including the recruiting and training
of new employees, maintenance, training and retraining of
bus operators, building inspections, supervisory training, pro-
vision of safety information, accident investigation and cause
analysis, community practices, and claims management.

Thesafety practiceisadministered by the Director of Safety,
who reports to the Director of the DTA Operations Division.
The General Manager determinesthe policies and scope of the
safety department. Other department directors and supervisors
are responsible for safety practices within their respective
departments.

Finding and Hiring Bus Operators

Recruiting the proper individua to fill the position of bus
operator is a prominent part of the DTA safety practice. Each
prospective bus operator must file an application for employ-
ment, authorize a background check, and be interviewed by
the Director of Operations. Each new bus operator must have
agood driving record, pass an I nterstate Commerce Commis-
sion (ICC) physical examination and a drug and alcohol test,
and qualify for a commercia driver's license (CDL). Prior
commercia driving experienceis preferred, but not required.

Training and Retraining Bus Operators

People who are hired as new bus operators must success-
fully complete the DTA New Bus Operator Training Pro-
gram. Four new bus operators are generally hired and trained
at the same time. This program is 28 days long and includes
the following.

* TheU.S. Department of Transportation’s(U.S.DOT’s)
BusOperator Training Program. This courseistaught
in five 2-h classroom segments. The course covers basic
and advanced bus maneuvers, defensive driving princi-
ples, and accident prevention.

+ Passenger relationsand safety. Thiscourseaso consists
of five 2-h classroom sessions and deals with customer
relations and passenger safety.

* Road training. The road-training segment consists of
6 hof on-street busdriving each day. Road training begins
on the first day of training and continues for 15 days.
Trainees alternate driving the bus.

« Basic first aid. All new bus operators are required to
pass the 8-h American Red Cross Multimedia First Aid
course.

* Firesafety. A 1-h fire safety program is presented. This
program includes fire prevention, recognition, safe evac-
uation of passengers, and other procedures.

* Loss, liabilities, and accident reporting. This 3-h seg-
ment is designed to provide the new bus operator with
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information regarding the costs of accidents, no-fault lia-
bilities, litigation, and physical damage. Mgjor emphasis
is placed on reporting procedures and requirements.
 Driving in hazardous conditions. This 1-h segment
coversdriving when snow and icy street conditionsexist.

+ Student rider safety. This2-h segment coversthe DTA
safety policies for transporting student riders safely,
handling misconduct problems, and dealing effectively
with the student rider.

» Drugsand alcohol. This2-h program reviewsthe DTA
drug and alcohol policies and the Drug Free Workplace
Act and provides information about the effects of using
drugs and alcohal.

+ Americanswith DisabilitiesAct (ADA). This 2-h pro-
gram covers the ADA requirements for DTA’S service
to people with disabilities. Approximately 50 percent of
this program is dedicated to operator sensitivity and the
service needs of passengers with disabilities.

In addition to the aforementioned practices, the new bus
operator receivestraining regarding DTA policies, including
fare and transfer policies, pretrip inspections, routes and run
cards, station procedures, general DTA policies, and an ori-
entation in the maintenance department. After completing
20 days of training, each trainee receives an evaluation from
the Safety Director and the Road Training Instructor. If the
trainee demonstrates adequate skill in proper operation of the
bus, she or he progressesto the in-service part of thetraining
program, “Line Practice.”

Line practice is actual in-service training. The new bus
operator works with an experienced bus operator during reg-
ularly scheduled service. This segment lasts 7 days. At the
conclusion of theline practice segment of training, afinal ride
check is conducted by the Director of Operations. Follow-up
ride checks are made by each operator’ s supervisor during the
next several months.

All DTA bus operators hired prior to 1984 have received
10 h of defensivedriving and customer relationstraining. This
course was a modified version of the U.S.DOT’ s Bus Oper-
ator Training Program and was presented in 1985. All bus
operators attended a 4-h customer relations training program
in 1984. Retraining was provided to all bus operatorsin 1991
and 1993.

The safety department al so administersaretraining program
for operators having problemswith operating the bus and cus-
tomer relations. Because these programs are tailored to help
the operator correct a specific problem, they vary in length.

Bus operators who have been away from the job for an
extended period because of illness, leave of absence, and so
forth are given reorientation when they return to work. This
practice is conducted by an operations supervisor.

Providing Incentives for Safe Driving

DTA presents saf ety awardsto recogni ze bus operators and
maintenance employees who work accident free. The awards
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include safety pins and certificates, jackets, and a watch,
depending on the number of years of accident-free driving.

DTA recognizes an employee each month as employee of
the month. This employee is nominated by his or her peers
for excellent job performance and accomplishments. The
employee of the month receives a plague, dinner for two, a
specia parking spot for the month, and a commendation
from the General Manager. The employee of the month then
becomes eligible to be selected as the employee of the year.
The employee of the year receives a plague, a $100 gift cer-
tificate, a preferential parking spot for the year, and other
recognition.

DTA sponsors an annual bus roadeo. Roadeo contestants
maneuver their buses through a difficult obstacle course. All
contestants are judged according to specified criteria. Win-
ners of the bus roadeo receive a plague and prize money. All
bus operators and maintenance employeesare eligibleto par-
ticipate. Thetop two bus operators also qualify to participate
in the Minnesota State Bus Roadeo.

DTA sponsorsan annual safety banquet. The purpose of this
banquet isto honor bus operators and maintenance employees
who have worked accident free for the past year. During the
banquet, the employees of the month are recognized and the
employee of the year is announced.

Monitoring and Managing Bus Operator
Safety Performance

Each operations supervisor is required to make safety ride
checkswith each of their employeestwice ayear. Each super-
visor is assigned approximately 40 bus operators. During the
ride check, the supervisor observesthe operator’ ssafety habits,
appearance, customer relations, and general operation of the
bus. At the conclusion of theride check, the supervisor reviews
the results with the operator and discusses any recommenda-
tionsthat may be necessary. Theride checks help improvethe
rapport between supervisors and bus operators. The Safety
Director also makesride checkswhen an operations supervisor
makes a recommendation.

All bus operators and maintenance personnel are required
to have a CDL in the class required by the state issuing the
license. DTA checksall driving records annually. DTA com-
plieswith the Federal Highway Administration’s Commercial
Driver Licensing Standards.

Operations supervisors provide on-street supervision of the
DTA transit operations. The supervisors are responsible for
overseeing DTA operations and for ensuring that all safety-
related operating policies are adhered to. Supervisors rou-
tinely take corrective action to solve observed problems. In
addition to supervising the bus operators, the supervisor aso
takes care of other safety-related problems (e.g., alerting oper-
ators about poor weather and road conditions, inspecting
detours, and reporting traffic problems).

Employeesare required to report all accidents at the time of
the accident’s occurrence. Employees are required to report

collision accidents, passenger accidents, witnesses, vandalism,
discovered vehicle damage, student misconduct, work-rel ated
injury, and passenger problems. All reports are reviewed and
investigated by supervisory personnel.

After reviewing theinvestigative material, athree-member,
accident-judging committee judgesall collision and passenger
accidents as preventable or nonpreventable. This committeeis
comprised of the Safety Director, an operations supervisor,
and a bus operator. Determinations are based on written stan-
dards for defensive driving. Employees are given written
notification of the determination.

Employees may also appeal determinations to a seven-
member, accident-determinati on appeal s committee. Thecom-
mittee comprises two operations supervisors, two bus oper-
ators, and three police officers. This committee meetswhen
necessary to determine whether an accident was preventable.
The decision of this committeeisfinal.

Specialized Safety Practices

A bus damage reduction program was initiated in Sep-
tember 1988. The purpose of this programisto eliminate all
blind (i.e., unreported) accidents and to promote safe driv-
ing. Each busisrepaired and made damage free. When abus
is damage free, a blue sticker is placed in the front wind-
shield. When a bus operator is assigned a bus with a blue
sticker, they are required to report any discovered damage
prior to leaving the garage. When the bus is returned to the
garage, maintenance personnel inspect each bus and report
any damage.

Student riders constitute amajor portion of DTA’ s patrons.
DTA provides nearly 4,000 student trips per day. DTA takes
an activerolein student safety. The student safety programis
entitled, “ Operation Bus Ride,” and includes the following.

» Bus puppet show. This puppet show is performed for
al third graders and emphasizes bus safety.

+ Safety posters. These posters are provided to al class-
rooms. Thereis a series of nine posters.

» Driver training. DTA driversreceivetrainingin how to
handle problems with student riders. Safety meetings
are held, and written material is furnished to all bus
operators regarding student safety.

 Supervision. Operations supervisors devote asubstantial
part of their time to student safety.

PHOENIX TRANSIT SYSTEM

PTS provides fixed-route bus service in Phoenix—the
fastest-growing city in the United States during the 1990s—
and the surrounding metropolitan area. PTS operates 282 buses
during peak service. Thetotal fleet traveled over 9.6 million
revenue miles and provided 29.3 million passenger tripsin
fiscal year 1998.



The climate and topography are generally favorable for
PTSbus operations. Theareaisdry (it hasan annual average
rainfall of 7in.) and hot (it has an annual average of 164 days
with temperatures 90°F or above), and the service area is
nearly flat. And whilethe city isgrowing, local trafficisless
congested, relative to other large cities.

Management Approach to System Safety

Senior management at PT S has displayed a strong commit-
ment to safety through their support and actions. Manage-
ment’s concern for the safety of passengers and employees
takes precedence over all other activitiesand functionsat PTS.

The safety department of PTS has developed and main-
tained a Preventive Safety Program and Practices Manual.
The manual, originally prepared in 1986, has an opening
statement by the General Manager stating his full commit-
ment to the program. The manual has been reviewed and
approved by all members of the PTS senior staff. The man-
ual, which is updated on aregular basis, is currently under-
going a change in format and a streamlining of the contents
to make it more accessible.

Finding and Hiring Bus Operators

PTSisfully aware of the importance of hiring competent
and professional individuals for the position of bus operator.
Thistask isparticularly challenging given the current state of
the economy and the low unemployment rate in the Phoenix
area. PTShasfound remaining competitivein the present job
market increasingly difficult. Under current conditions, PTS
only hiresfull-time bus operators, because hiring and retain-
ing part-time operatorsis virtually impossible. Following is
a simplified breakdown of the steps in the existing hiring
procedure.

1. Recruitment isdonethrough avariety of media, includ-
ing hewspapers, magazines, and television advertising.

2. Applications are filled out, and the personnel depart-
ment reviews them.

3. Applicantsare caledinfor the U.S. DOT Buss Oper-
ator Selection Survey (BOSS) test, and the tests are
then sent out for scoring.

4. Personal interviews are set up and performed by
members of the operations and training departments.

5. All information packets are updated and put together
for non-CDL applicants and handed out at the time of
the interview.

6. The personnel department sets up pre-employment
physical examinations, including drug screening and
amuscul oskeletal assessment.

7. Verification-of-employment forms are mailed to the
applicants’ former employers.

8. Background checks are performed on all individuals
considered for hire.
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9. When the information has been received on the phys-
ical exam, drug screen, verification of employment,
and background check, PTS calls the applicants with
an offer of employment.

10. Successful candidates are informed of the dates for
their upcoming operator training class.

11. The personnel department conducts follow-ups with
al candidates throughout the training phase until the
candidates' start date as bus operators.

Training and Retraining Bus Operators

PTS believes that training, along with the hiring process,
ismost critical to successin the area of safety. Once PTS has
hired a quality employee, PTS fully trains that individual in
all aspects of the new position.

The PTS Bus Operator Training Class is a 6-week (i.e.,
33-day) training program. PTS has taken the best safety and
training courses of the National Safety Council (NSC),
Transportation Safety Institute (TSI), and other agencies and
combined them into a very site-specific course. The training
department has fine-tuned this course through many years
of experimentation to determine the most effective method
for use.

The training consists of both classroom and behind-the-
whedl sessions, in a unique combination that keeps the inter-
est high for trainees. Topics are varied and mixed so that the
traineeis not subjected to the traditional training that usually
predominates in most classroom instruction. An example of
the diversity of techniques used by PTSisshownin Figure 1,
which presentsthetraining schedule for Days2 and 3, includ-
ing activitiesrelated to defensive driving. Notethat PTS makes
extensive use of pecialized videos as part of their training.

Providing Incentives for Safe Driving

PTSbusoperatorstakegreat pridein thefact that their oper-
ation has been recognized as one of the safest bus fleets in
North America. PTS hasasafe driver award program that rec-
ognizesthe safety performance of PTSbusoperators. The pro-
gram follows NSC guiddlines and uses award pins and wallet
cards from NSC. In addition, PTS provides award recipients
with a personalized patch for their uniform and awall certifi-
cate. Award recipients also receive pencils, pens, and a gift
certificate from alocal merchant. PTS recently held its 15th
annua bus roadeo, an event that includes a cash award, plus
an all-expense paid trip to the American Public Transportation
Association (APTA) International Bus Roadeo each year.

Monitoring and Managing Bus Operator
Safety Performance

The safety and training departmentswork closely together
to ensure that once the bus operators have gone through their
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PTS Training Schedule

Thursday, July 29, 1999 (Day 2), South Facility
7:00 am-5:00 pm (30 min lunch)

7:00 am-11:00 am Defensive Driving Education - Chapter 10

Defensive driving will be split in two days. It will include a slide presentation, videos, and a short trip
on abusto talk about bus maneuvering. Thistrip will include brief stops at transit centers.

Videos. Surveying the Road
Intersections
Lane Position
RTS/Grumman Blind Spots

11:00 am-11:30 am Route & Driving Logs/Group assignments/Signs

11:30 am—-12:00 am LUNCH

12:00 pm-3:15 pm Training Field/practice elementary driving skills (Training Field
Only)

Activities to be completed:

Instructor to explain the proper seat and mirror adjustments, then properly adjust them.
Proceed to training field, instructor will concentrate on the items on this page.

Instructor will driveto Training Field & demonstrate “textbook” right (square & belly-out) &
left turns.

Each of these topics will be reviewed on adaily basis. Every time you operate a bus, these
topics will be discussed and/or reviewed.

L

*

Proper headsign reading (DRIVER TRAINING/NOT IN SERVICE)

Squareright turns Proper foot position on pedals
Square left turns Safety zone/Blind spots
Defensive driving techniques Proper RR crossing procedure
Proper following distance Belly-out right turns

Proper hand position on wheel Signaling

Proper scanning of intersections Proper stopping distance
Intersection safety Proper execution of service stops

s
al
o
3

RETURN BUSES TO DISPATCH

3:15 pm-5:00 pm Continue Defensive Driving
9:30

For Tomorrow: Read Chapter 2, Chapter 3, & Chapter 10. Review Sudy Guides on routes, schedule
reading, & defensive driving

Figurel. Phoenix Transit System’s daily training schedule for Days 2 and 3.
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7:00 am-12:15 pm

12:15 pm-—1:45 pm

PTSTraining Schedule

Friday, July 30, 1999 (Day 3), South Facility
7:00 am-5:00 pm (30 min lunch)

Continue Defensive Driving Education-Chapter 10

Videos: Speeding
Fire Truck Experience
Arctic Blind Spots
News Count
Defensive Driving Keys

Defensive Driving Road Trip

We will have lunch on the road trip

Route Information-Chapter 2
Video: Valley Bus System

1:45 pm—2:00 pm Break
2:00 pm—4:00 pm Reading Schedules-Chapter 3

Video: How to Read the Bus Book
4:00 pm-5:00 pm Route Cards

9:30

For Monday: Routes #8 & #28

Review Chapter 10

We will be driving from now on. Please wear appropriate shoes.

Figurel. (Continued)

initial training, they are observed and evaluated on aregular
basis. This observation and evaluation is done through line
instructors, road supervisors, and an independent agency that
performs ride checks.

PTS aso provides additiona training through a transit
refresher education course, which istaught on aregular basis
to evaluate an operator’ s performance, to further enhance her
or hisdriving skills, and to provide information on changesto
operational procedures and practices.

In the event of an accident, PTS has an accident review
committee that ultimately determines whether the accident
was preventable. An operator charged with apreventable acci-
dent will recelveat least 1 day of refresher training. There may
also be disciplinary days off in addition to the training, if
warranted, as defined by the PTS union contract.

Bus Technology Safety Improvements

PTS has aways been known for, and prided itself on, its
innovative technology and practices. PTS was the first transit

systemintheUnited Statesto fully equip itsbusfleet with bike
racks. PTS was also aleader in the use of deceleration lights,
having fully equipped itsfleet 15 years ago. PTS very seldom
leaves a bus as it came delivered from the manufacturer, but
constantly retrofits equipment to benefit both operators and
customers. Many of theseretrofits have beenincluded in future
bus procurements or have even been adopted as original equip-
ment by the manufacturers.
Some of these technology improvements include

» Numerous changes to the driver workstation;

+ Daytime running lights;

+ Door changes,

» Ramps on low-floor buses;

+ Additional mirrorsor changesto thelocation of mirrors;
* Surveillance cameras;

+ Additional passenger hand grips;

* Mobility aid securement systems;

+ Additional decals and signage; and

 Improved, brighter LED lighting all around the bus.
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Safety Improvements in the
Operating Environment

The surroundingsin which PTS operates constantly change;
therefore, the operating environment is constantly being re-
viewed by the city of Phoenix, various departments of PTS,
road supervisors, line instructors, and bus operators. All these
individuals provide valuable input, which ultimately resultsin
asafer transit agency.

Routes are constantly monitored and assessed, and adjust-
ments are made to provide a safer route or better running
time. Initial route selection is checked for poor traffic condi-
tions, unfavorable obstacles or turns, and other problems that
would be detrimental to the safety of the passengers.

Thecity of Phoenix has standard guidelinesand designsfor
the placement of bus stops, shelters, turnouts, and pullouts.
These guidelines are subject to change depending on specia
circumstancesthat might exist at any given location. All stops
and shelters are cleaned and maintained on aregular basis to
ensure cleanliness and security for the passengers.

Specialized Safety Practices

PTSalso has several specia programsthat promote safety
and, at the same time, educate potentia riders on using the
bus. PTS has outreach coordinators who go to schools, busi-
nesses, senior centers, and various disabled communities to
instruct potential riders on using the bus. Many of these vis-
itsinclude training on how to board and alight safely, aswell
as the proper conduct while on the bus. The disability train-
ing is directed at people who are blind or hearing-impaired,
people who may be using their service animals, and people
who reguire instruction on mobility-aid use.

METROPOLITAN ATLANTA RAPID
TRANSIT AUTHORITY

MARTA operates approximately 575 buses during maxi-
mum revenue service hours. These buses operate on 150 routes
with atotal of 1,500 route miles.

MARTA buses operate under conditions that can be char-
acterized as moderate in topography and climate. There are
relatively few gradients along the routes, and the probability of
encountering ice or snow during the winter is extremely low.

Management Approach to System Safety

MARTA has a system safety program plan that covers
both itsrail and its bus operations. MARTA plansto update
and publish arevised version of the plan.

MARTA'’s Office of Safety has the primary responsibility
for compiling bus accident statistics and conducting assess-
ments of accident trends and other issues affecting bus safety.
The Bus Safety Officer prepares a monthly report that sum-

marizes the number of accidents and the rate of accidents (per
100,000 miles) for each of the three operating divisions.

Finding and Hiring Bus Operators

MARTA's current practice is to hire all new operators
on a part-time basis. These part-time operators generally
work a maximum of 25 hours per week. It typically takes
12-16 months before the part-time operator is moved to
full-time work.

MARTA’smajor sourcesfor identifying and recruiting can-
didates are newspaper and radio ads and employment offices
operated by the State Department of Labor. MARTA has
experienced increasing difficulty trying to find good bus oper-
ator candidates under current low unemployment conditions.

The basic requirements for becoming aMARTA bus oper-
ator include a high school diploma or equivalent and 2 years
of experience operating commercial vehicles, preferably in-
cluding 6 months of experience driving in heavy traffic. The
special classification requirements include the following.

* Age. At least 25 yearsold.

* Height. 5ft 2 in. minimum, 6 ft 4 in. maximum.

* Physical condition. Must meet MARTA standards,
including no addiction to alcohol or drugs. Candidates
must pass aMARTA-paid physical examination.

» Tests. Must pass a set of test questions.

» License. Must hold avalid CDL and be ableto obtain a
Bus Operator Police Permit from the Atlanta Police
Department.

» Employment record. Must haveafavorablejob history
and satisfactory references.

» Punctuality. Must be able to arrive at work on time to
permit maintenance of schedules.

Potential candidates who meet these special minimum clas-
sification requirements will be notified of a testing date.
MARTA uses the “Seattle Metro Video Test” as the basic
screening tool. Applicants scoring 160 or above onthistest are
set up for aninterview with apanel. The interview panel usu-
ally consists of superintendents from the bus garages, super-
visors, and a representative from the training department.

Individualswho passtheinterviews are then schedul ed for
the pre-employment physical exam, including drug testing.
Upon successful completion of the exam and testing, the
applicant receives an offer for employment as a part-time
operator at a maximum of 25 h per week.

Training and Retraining Bus Operators

MARTA'’s Bus Operator Development Program is con-
ducted over a 33-day period. The actua training takes place
over 29 days (there are 4 days off), using a combination of
classroom training (90 h), on-the-job driver training with an



instructor (32 h), revenue service with alineinstructor (80 h),
and tripper assignments with aline instructor (30 h).

MARTA conducts refresher training (or retraining) for
operators who have had either one or two preventable acci-
dents within a 24-month period. Operators with three pre-
ventabl e accidentswithin 24 months are subject to discharge.

Retraining associated with thefirst preventable accident in
a24-month period includes approximately 30 mininareview
of the incident with the operator; 2 h in the classroom for
defensive driving review; and 2 h of on-road defensive driv-
ing training with avisit to the accident scene during thisdriv-
ing period. The totd retraining time can be aslong as8 h, as
deemed necessary by the Safety Training Center.

Retraining after the second preventable accident issimilar
to retraining after the first preventable accident, except that
the former also includes as much as 3 h in a CDL skills
course that teaches defensive driving techniques. The opera-
tor is also required to take and pass certain portions of the
Georgia State CDL Skills Test.

Providing Incentives for Safe Driving

MARTA has a “safe driver patch” award program for
rewarding accident-free driving. The eligibility criteria for
the patch program are al so used for awarding safe driver lun-
cheon certificates. The minimum criterion for the first patch
(i.e., the 1-year safe driver patch) is 1 calendar year without
apreventable accident. Subsequent awards are based on each
additional calendar year without a preventabl e accident.

MARTA'’s system allows operators to remove records of
preventable accidents from their personnd file after a period
of safe driving. To remove one or more preventabl e accidents
from an operator’ s personnel file, the operator must operate a
bus without having a preventable accident for 2 consecutive
calendar years following the year of the most recent pre-
ventable accident. When the operator achievesthis goal, then
the earliest preventable accidents are removed from the oper-
ator’s personnel file. After each additional year of operat-
ing without preventable accidents, the records of subsequent
years preventable accidents are removed from the operator’s
personnel file. For example, if an operator had preventable
accidents in 1995 and 1996 and then operated without a pre-
ventable accident in 1997 and 1998, the preventable accidents
from 1995 would be removed from the operator’s personnel
file. If the operator continued to operate without preventable
accidentsin 1999, the preventabl e accidents from 1996 would
be removed from the operator’s personnel file.

All full-time MARTA bus operators are digible to receive
aquarterly safety bonus of $30 if they attend two saf ety meet-
ings and have no preventable accidents during the quarter.
Operatorsreceiving three consecutive bonuses are eligiblefor
a $100 premium bonus as a fourth award. The maximum
safety bonusin any year is$190; after receiving the maximum
bonus, the employee begins eligibility for the next year. The
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safety and training department is responsible for maintaining
and verifying safety meeting attendance records to determine
digibility for these payments.

MARTA makes a magjor commitment to its bus operator
(and mechanic) roadeo program. MARTA starts off with
more than 100 operators who have had no preventable acci-
dents over the most recent 12-month period. Using additional
screens, such as number of sick days, suspensions, and cus-
tomer complaints, MARTA selects 15 bus operatorsfor roadeo
participation. The winner and runner-up are sent to APTA’s
International Roadeo competition.

Monitoring and Managing Bus Operator
Safety Performance

MARTA has a strict disciplinary code for excessive pre-
ventable accidents that occur within a consecutive 24-month
period, asfollows:

+ For one preventable accident in 24 months, the operator
receives instruction from the safety and training depart-
ment and a 1-day suspension;

* For two preventable accidents in 24 months, the opera-
tor receives instruction from the safety and training
department and a 5-day suspension; and

* For three preventable accidents in 24 months, the oper-
ator is discharged.

In addition to these basic disciplinary procedures, any bus-
to-bus accident will result in either a 10-day suspension or
discharge. MARTA also clarifiesinitsdisciplinary code that
any preventable accident could be a dischargeable offense,
depending on the severity of the accident and the degree of
the operator’ s neglect.

Operatorsinvolved in any accident resulting ininjuries or
with damage exceeding $2,500 are tested for drug use.

MARTA's safety and training department has formulated
a series of questions that help determine preventability and
also help teach operators the meaning of defensive driving.
The supervisor or other individual responsible for determin-
ing preventability is instructed to gather the facts about an
accident and then apply the questions when making the deter-
mination. Figure 2 presents MARTA's interview questions
to determine preventability.

MARTA'’sdefinition of defensive driving, ascontained in
theinstructions accompanying the use of theinterview ques-
tions, provides clear guidance to both operators and super-
visors. These instructions include the following text:

A defensive driver is one who makes allowances for the
lack of skill and lack of knowledge on the part of the other
driver, who recognizes that he has no control over the un-
predictable actions of other drivers and pedestrians, nor over
conditions of weather and road, and who, therefore, develops
adefense against all these hazards; he concedes his right of
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l. Intersection Accidents

Did our operator approach the intersection at a speed safe for the conditions?
Was he prepared to stop before entering the intersection?

At ablind corner, did he pull out slowly, ready to shift his foot to the brake
pedal?

Did he make sure the other driver would stop for atraffic light or stop sign?
Did he obey all traffic signs?

Did he signa well in advance of his change in direction?

Did he turn from proper lane?

Was he aert for the turns of other vehicles?

Did he avoid overtaking and passing in the intersection?

Did he refrain from jumping the starting signal or riding through the caution light?

IF THE ANSWER TO ANY QUESTION IS“NO,” OUR OPERATOR WAS NOT DRIVING
DEFENSIVELY AND ISAT FAULT.

Il. Hit Other in Rear

Was our operator maintaining the safe following distance, namely one bus-length
for every 10 miles per hour of travel, which should be doubled at night and
doubled again in wet weather?

Was he keeping his eyes and mind ahead of the car ahead?

Did he approach the green traffic light cautioudly, expecting the driver ahead to
stop suddenly on the signal change?

Did he keep from skidding?

IF THE ANSWER TO ANY QUESTION IS “NO,” OUR OPERATOR WAS NOT DRIVING
DEFENSIVELY AND ISAT FAULT.

II. Backing Accidents
1.

Weas it necessary to back?

a Did our operator have to park so close to the car ahead asto require
backing to leave the parking space?

b. Was it necessary to drive into the narrow street, dead-end street, or
driveway from which he backed?

c. Did he back immediately after looking?

Did he use his horn while backing?

Did he look to the rear without depending on the rear vision mirror?

If the distance was long, did he stop, get out, and look around occasionally?

Figure2. Metropolitan Atlanta Rapid Transit Authority’ s interview questions
to determine preventability.




V. Pedestrians

1. Did he drive through congested sections expecting that pedestrians would step in
front of his bus?

2. Weas he prepared to stop?

3. Did he keep as much clearance between his vehicle and parked cars as safety
permitted?

4. Did our operator refrain from passing vehicles that had stopped to allow
pedestrians to cross?

5. Did he refrain from jumping the starting signal or riding through the caution light?

6. Was he aware of groups of children, and was he prepared to stop if one ran into
the street?

7. Did he give all pedestrians the right-of-way?

V. Pulling from Curb

1. Did our operator ook to front and rear for approaching and overtaking traffic
immediately before starting to pull out?

2. Did he look back rather than depend upon rear vision mirror?

3 Did he signal before pulling from curb?

4. Did he start out only when his action would not require traffic to change its speed
or direction in order to avoid him?

5. Did he continue to glance back as he pulled out?

VI.  Skidding

1. Was our operator driving at a speed safe for condition of weather and road?

2. Was he keeping at least twice the safe following distance for dry pavement; one
bus length for every ten miles per hour of speed?

3. Wereal hisactions gradua ?

4. Was he expecting or dert for loose gravel, grease, ail, etc.?

VII.  Parked

1. Was our operator parked on the right side of the street?

2. Was it necessary to park near the intersection?

3. Did he have to park on the traveled part of the street, on the curve, or on the hill?

4. Where required, did he warn traffic?

5. Did he park parallél to curb?

6. Was it necessary to park so closeto alley or directly across from driveway?

VIII. All Others

Could our operator reasonably have done anything to avoid the accident?

1.

2. Was his speed safe for the conditions?
3. Did he obey all traffic signals?

4. Was his vehicle under control ?

IF THE ANSWER TO ANY QUESTION IS“NO,” OUR OPERATOR WAS NOT DRIVING
DEFENSIVELY AND ISAT FAULT.

Figure2. (Continued)
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way and makes other concessions to avoid a collision; heis
careful to commit no driving errors himself and is defen-
sively aert to avoid the accident traps and hazards created by
weather, roads, pedestrians, and other drivers.

Neither dippery roads, curves, hills, narrow roads, the
absence of signsor signals, signals out of order, nor careless-
ness, recklessness or ignorance on the part of others relieves
thedriver in the dlightest degree of his responsibility for driv-
ing without an accident. These are situations likely to be
encountered at any time, and we must drive accordingly.

All accidents are reviewed by a division superintendent,
who uses the guidelinesin Figure 2 to determine preventabil -

ity and writeareport. In 1998, MARTA revised its procedures
for operator appeals of a finding that an accident was pre-
ventable. MARTA has reformulated and renamed the Protest
Committee into the Bus Accident Review Board. There are
three management representatives on the board: the Bus
Safety Officer (who chairsthe board), the bustraining instruc-
tor, and a bus superintendent. The union selectstwo bus oper-
ators as its representatives and two other bus operators as
alternates. The chair of the board conducts the meetings, but
only votesin the event of atie.

The bus transportation manager who originally determined
preventability has up to 10 min to present his or her findings.
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The operator hasthe same amount of timeto present hisor her
side of the story. Meetings of the board are scheduled quar-
terly, unless there is a backlog of appeals, requiring more
frequent meetings.

MARTA's 32 bus line supervisors conduct random checks
of busoperator driving performance. They aso conduct checks
in response to specific passenger complaints. The checks are
usually conducted by following the bus and observing the
operator’ sdriving behavior. Theline supervisorsalso use radar
gunsto make speed checks on MARTA buses. The safety and
training department al so conductsits own random audits of bus
operations and radar speed checks.

A representative from customer service is occasionally
assigned to ride with the operators to assess interactions with
theriding public.

MARTA aso maintains a bus operator accident database,
which can be used to examine each operator’ s safety perfor-
mance and accident history.

Bus Technology Safety Improvements

MARTA hasexperimented with anew rear brakelight con-
figuration. They originally used an 8-in. center brakelight that
flashed when braking. This light was subsequently removed,
and MARTA modified their existing amber and red lights (at
eye level of afollowing auto driver) so that they flash when
thebusisbraking and whenit isstopped. MARTA hasnot yet
collected sufficient datato determine the effectiveness of this
new configuration.

MARTA is also experimenting with reflective tape on the
sides and at the rear of the bus to increase bus visibility to
other drivers.

MARTA has limitedly used video cameras, initialy in-
stalling them on three MARTA buses. MARTA' slong-range
planisto expand the video cameraprogram; however, no data
are available yet regarding the safety effects of the program.

MARTA uses its automated vehicle location (AVL) sys
tem, installed on approximately 200 buses, to improve safety.
If an emergency occurs on a bus that is operating off route,
MARTA dispatchers quickly locate that bus using the AVL
system.

Safety Improvements in the
Operating Environment

The safety and training department hel ps conduct safe oper-
ation checks of new routes. This process typicaly involves
going out with abus and an experienced operator to determine
if thereare any potential safety issues, such astraveling on nar-
row streets and needing to make overly tight turns.

MARTA iscurrently phasing out its4-ft-tall bus stop signs
because patrons were found to lean on these bus stop signs,
causing the signsto protrude into the street, where they were
subject to being struck by abus or other vehicles. The bus stop

signsare being replaced with U-channel posts, approximately
2 in. wide and 6 ft tall. Metal, reflective MARTA flags are
being placed at the top of these posts. The U-channdl post is
similar to the sign post used by the city’ s traffic department;
therefore, MARTA has added a braille symbol to assist visu-
ally impaired people in identifying MARTA bus stops.

Specialized Safety Practices

Any emergency alarm from a bus operator causes both a
bus supervisor and a transit police officer to respond. The
AVL systemisvery helpful inlocating the buses under emer-
gency conditions, particularly if the operator has gone off the
regularly scheduled route or, for some reason, is unable to
communicate.

MARTA has reduced the risk of injury to patrons by
requiring that all strollers be folded before they enter the bus
and left folded until they exit the bus.

REGIONAL TRANSPORTATION DISTRICT

RTD has an extensive bus operation, with approximately
860 buses operating during peak service over a six-county
service area. RTD’s bus routes cover mountainous terrain
with many steep grades.

Thewesather inthe RTD service areacreates extremely dif-
ficult operating conditionsfor transit buses. The areais sub-
ject to extreme cold and snow during the winter, creating
particularly hazardous bus-operating conditions.

Management Approach to System Safety

RTD’sapproach to safety in its bus operations, aswithinits
rail operations, isincorporated into its system safety program
plan. This plan sets the general safety policy and approach to
achieving safety in operations and maintenance. The details of
implementing the safety approach are spelled out in operating
procedures and operator bulletins, which are not included in
the system safety program plan.

RTD’s management approach to safety in bus operationsis
based on early detection and resolution of safety problems
through a safety committee comprising bus operators and
management staff. The safety committee involves al of the
key departments, including operations, maintenance, and fa-
cilities. RTD has found that this arrangement allows manage-
ment to more easily resolve safety problems that cut across
various functiona areas. The mgjor focus of the committeeis
on addressing and resolving operator-rel ated issues that affect
the safety of the public and employess.

Safety issues and problems that are not resolved at the
safety committee level can be brought up at the quarterly
senior management safety mestings. This type of high-level
resolution israrely necessary.



RTD’sGeneral Manager isalso ableto receive direct input
on safety issues and problems through regularly scheduled
employee forums. Employees are encouraged to speak on
any issues at these forums, particularly on issues concerning
safety.

RTD hasalso formed acommittee to addressissuesrelated
to the 1996 FTA regulation for state safety oversight of rail
operations. Thiscommittee, the Safety Oversight Committee
(which was previously called the Committee on Safety Cer-
tification Review), hasrecently had its mandate broadened to
include bus operations.

Finding and Hiring Bus Operators

RTD, like many other transit systems, is having difficulty
finding highly qualified bus operator candidates. This diffi-
culty isreflected by thefact that RTD will consider candidates
from the BOSS screening test down to the fourth level, which
designates candidates as “potentially poor.” The developers
of the BOSS screening test recommend that these Category 4
candidates, with marginally acceptable scores for attendance
and safety, need to be carefully screened through an in-depth
interview process. RTD conducts detailed interviews with all
of its bus operator candidates.

RTD hires dl operators on a part-time basis. Newly hired
operators must wait approximately 5—7 months before achiev-
ing full-time status. Anincreasein the number of full-time bus
operator positions would help reduce the shortage of opera
tors, but this increase would al so cause problems in creating
efficient schedules.

The major sources used to find operator candidates are
advertisements in two major newspapers and an employee
referral program. Current RTD employees can receive up to
$250 if an applicant referred by the employee becomes an
RTD bus operator.

The basic steps in RTD's bus operator hiring process
include the following.

1. Review employment application and motor vehicle
record.
2. Conduct brief initia interview.
3. Administer BOSS screening test and map test.
4. If applicant passes map test, send BOSS test answer
sheets to the test development company for scoring.
5. Categorize candidate names according to scoring, as
follows:
+ Category 1—best candidates (high attendance scores),
+ Category 2—potentially strong candidates (high
attendance scores),
+ Category 3—potentially strong candidates (high
safety scores),
+ Category 4—rpotentially poor candidates (passing
attendance and safety scores), and
» Category 5—low probability of success candidates
(low attendance and safety scores).
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6. Invitecandidatesfrom Categories1-4 for anin-depth per-
sonal interview with arecruiter and a street supervisor.

7. Send qualified candidates to a DOT physical and drug
test. (The physical includes a range-of-motion test to
ensure that the candidate is physically capable of per-
forming all operator functions.)

8. Conduct a criminal record background check and a
reference check.

9. Send the candidate an offer of employment.

RTD estimates that it currently needs more than 150 new
bus operators.

Training and Retraining Bus Operators

RTD has a 6-week program for training new bus operators.
This program uses a mix of classroom and behind-the-wheel
training. Thetraining includesfilmsfrom other agencies (such
as “Defensive Driving DDC-5, Coaching the Transit Bus
Operator,” from New Jersey Transit [NJ Transit]) and RTD’s
own in-house films on such topics as tire damage, articulated
bus operations, winter driving, and chain installation.

Figure 3 outlinesthefirst 2 weeks of the RTD training pro-
gram. A key element in the RTD training program is the use
of standard operating procedures and employee rulesand poli-
cies. These procedures, rules, and policies are documented in
the Trailblazer, acomprehensive manual with procedures and
guidelines for every aspect of bus operations, including the
performance code, passenger relations and interaction, ADA
requirements, personnel practices, operating procedures, emer-
gency and legal procedures, equipment care and operation,
personal appearance, radio procedures, fares, transfers, passes,
operation procedures, routes, maps, diagrams, maintenance
tips, fleet data, and street guides.

The Trailblazer is updated on an as-needed basis by the
service planning and scheduling department. Transportation
bulletins commonly address day-to-day issues.

During thefirst 3 weeks of training, each trainee takes eight
graded classroom tests. The grade point average (GPA) for
thesetests must be 3.0 or higher to continue with the class and
move into revenue training for Weeks 4 and 5. The overal
GPA for the entire course is computed using the eight class-
room tests (they make up 50 percent of the overal GPA), a
final test in Week 6 (it makes up 40 percent of the overall
GPA), and the CDL road test (it makes up 10 percent of the
overall GPA). The order of choice of assignmentsto operating
divisonsis determined by the student’s overall GPA.

RTD’s usud practice has been to schedule driver refresher
training on ayearly basis. Because of the current shortage of
operators, RTD now restrictsitsretraining efforts to operators
involved in a preventable accident. Typically, retraining in-
volves1or 2 daysto review the specific causes of the accident,
receive special training to correct specific driving problems
associated with the accident, and complete another defensive
driving course.
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Week 1
Hours are 6:00 am. - 2:30 p.m. daily

misswill occur.
Topics covered:

CDL Pretrip

Student responsibility, discipline, etc.
Detour sheet

Bulletins and See Mellist

Safety

Accident reports

Street numbering system (100 blocks)
Traincards

Route maps and instruction

Fares

DOT defect reports

Tire damage (in-house film)

Bus maneuvers (Workbook)

Driving a 40-foot bus

Worksheets (in workbook)
Entering 100 blocks in Trailblazer
One graded test

Week 2

Hours are 6:00 am. - 2:30 p.m. daily
Exception: Late day - Thursday,
(Uniforms required)

Topics covered:

(in-house film)
Runboard
Transfers & transfer points
Farebox
Smarttrack radio system
Traincards (continued)

Three graded tests will be administered

Practice work will be available daily

You must be punched in and in your seat in the classroom no later than 6:00 am., or a
Reminder: casual clothes are recommended

Defensive driving DDC-5 Coaching the Transit Bus Operator (A New Jersey Transit film)

Practice work will be available daily, to include:
Reading from Trailblazer and New Operator Workbook

Uniform certificates will be issued - uniforms will be required beginning in the second week.

Lift procedures - body mechanics for loading & securing mobility devices.

Entering 100 blocks in Trailblazer will continue

Division selection options will be discussed

(9:00 am. - 5:30 p.m.)

Figure 3. Outline of Regional Transportation District’straining program: Weeks 1 and 2.

Providing Incentives for Safe Driving

Operators are recognized for safe driving through the award
of patches, commendations, and other awards and recogni-
tions. RTD considers safe driving to include no chargesble
occurrences under Article 212, “ Accidents,” and Article 214,
“Improper Operation of Vehicle,” of the Trailblazer.

Operators violate Article 212 if they are involved in a pre-
ventableaccident or if they fail to report promptly any personal
injury incurred on duty or on district property or equipment.
Article 214 violations include reckless driving (i.e., Class A
infraction), carelessdriving (i.e., Class B infraction), violation

of published rule for safe and courteous operation (i.e., Class
C infraction), failure to answer radio call or turn on interior
lights during hours of darkness (i.e., Class D infraction), and
failureto display proper signage or unnecessary conversation
with passengers while vehicle is in motion (i.e., Class E
infraction).

RTD’s disciplinary process for Article 212 violations is
based on a point system that distinguishes between two
classes of preventable accidents:

» Class|: preventable accidents causing $1,000 or more
in damage to RTD property; preventable accidents with



injuries to passengers, pedestrians, or other members of
the public; or preventable accidents causing $1,000 or
more in non-RTD property damage.

* Classll: preventable accidents causing lessthan $1,000
in damage and preventabl e accidents without injuries.

Bus operators receive disciplinary points for having pre-
ventable accidents. Table 5 shows how these points are cal-
culated. Disciplinary action is based on the accumulation of
points. Table 6 shows how disciplinary action is determined.

RTD has similar disciplinary procedures for violations of
Article 214.

Monitoring and Managing Bus Operator
Safety Performance

Thefirst line of monitoring is conducted by RTD’s Safety
Compliance Officer for Bus Operations. This officer reviews
all bus operator accident and incident reports to determine if
further evaluation and follow-up is needed to correct hazards.
Much moreintensive monitoring is provided for more serious
accidentsthrough RTD’ sAccident Investigation Team (AIT).
AIT comprisesthree separate unitswith different expertisefor
different accident situations:

« AIT Standing Committee. AIT Standing Committee
comprises senior RTD staff, including the Risk Manager
(who is the team leader), the Superintendent of Trans
portation, the Superintendent of Maintenance, the Safety
Supervisor or Safety Compliance Officer, the Liability
Claims Supervisor, and the Manager of Dispatch or Street
Supervisor.

« AIT for Vehicle Accidents. AIT for Vehicle Accidents
comprises
+ A liability claims representative,

» The Street Supervisor or Manager of Dispatch,

» A safety representative,

» TheDivision Maintenance Manager from the operator’s
division (if the operator allegesamechanical defect was
afactor or if there was extensive damage to the bus),

» TheDivision Transportation Manager from the opera-
tor’sdivision (for potential fatality, extensive property
damage to bus or property, alleged gross negligence
of operator, or any accident involving two or more
company vehicles), and

TABLES5 Regional Transportation District’s
calculation of disciplinary points

Accidentsin 12- | Number of disciplinary pointsgiven
Month Period to the operator
Class| Classl|

1 5 2

2 10 5

3 10 8

4 10 10

5 — 10
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TABLE 6 Regional Transportation District’s determination
of disciplinary action

Number of Pointsin Disciplinary Action
12-Month Period

2- 10 points Caution and instruction

11 - 16 points One day unpaid suspension and
one day of training and DDC

17 - 26 points Two days unpaid suspension and
two days retraining, and warning
letter

27 - 34 points Three days unpaid suspension and
final warning letter

A technical services representative (for alleged me-

chanical defect).
« AIT for Other Property. AIT for Other Property

comprises

» The Risk Manager (who is the team |eader),

» The Division Maintenance Manager from the facility
where the accident occurs,

» The Safety Supervisor,

» The Facility Maintenance Supervisor of the facility
where the accident occurs,

» The Liability Claims Supervisor,

* The Security Manager, and

» The Street Supervisor or Manager of Dispatch.

AIT Standing Committee's primary responsibilities are to
provide overall leadership to AIT; approve major procedural
and program changes; and provide a well-planned, well-
staffed team with related expertise for major accident review.
AIT Standing Committee also reviews overall accident data
for the prior period to analyze, identify, and offer solutionsto
safety and other risk control problems. AIT Standing Com-
mittee meets when requested by the Risk Manager or Safety
Compliance Officer. Any committee member may require,
with the agreement of the Risk Manager, that the Standing
Committee be called into special session.

AIT for Vehicle Accidents is mobilized when either the
responding supervisor or the dispatcher, using information
from the scene, has determined that additional assistance and
RTD representation iswarranted. The criteriaused for making
the determination are

« Fatality or serious bodily injury (e.g., overnight hospi-
talization) resulting from an RTD vehicle accident and

 Extensive property damage resulting from an RTD vehi-
cleaccident (damage must be severe, indicating structural
damage to the vehiclg[s], or building involved).

AIT for Other Property is only mobilized when there is
major damage to real property owned by RTD (i.e., when
such damage causes a halt in operations).

RTD maintains a complete accident history for each bus
operator. These data are reviewed as part of the follow-up
after an operator has one or more preventable accidents or
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other violationsto determineif thereareany trendsor patterns
developing.

RTD conductsride checks of operator driving performance
only when there are specific customer service complaints or
concerns. RTD periodically uses personnel on-board for
security-related purposes.

Bus Technology Safety Improvements

RTD’s maintenance and transportation departments work
very effectively and responsively to resolve any safety issues
that arise, including issueswith saf ety equipment and features
required on transit buses.

RTD has equipped 65 transit buses with video cameras.
Video images are recorded in analog format into VHS video-
taperecordersor indigital format onto acomputer hard drive.
The primary reason for ingtalling video cameras is related to
security, specifically the video cameras effectiveness in
reducing vandalism and other disturbances on the buses.

RTD hasfound that the recorded video images are also very
useful in resolving problems involving passenger safety and
passenger complaints. Review of the recorded images can help
to determine actual events when there are conflicting versions
of asafety incident.

Safety Improvements in the
Operating Environment

RTD usesits safety committee processto identify any spe-
cific problems related to the operating environment. Such
problems may include the placement of bus stops and other
safety aspects of new and existing routes.

RTD uses a set of detailed guidelines for designing bus
stops, including both far-side and near-side (relative to street
intersection) stop locations. RTD has used theresultsof TCRP
Project A-10, “Location and Design of Bus Stops on Major
Streets and Highways,” as a reference for developing RTD’ s
own detailed designs.

KING COUNTY METRO TRANSIT

Metro Transit isthe largest of the transit bus operations to
be profiled, with approximately 1,100 buses operated during
maximum revenue service. Metro Transit has six separate
transit bus maintenance and storage facilities serving more
than 200 bus routes throughout the Seattle metropolitan area.

Metro Transit buses operate in temperate weather condi-
tions with average maximum temperature ranges from the
mid-40s to the mid-70s °F, and minimum temperatures from
the upper-30s to the mid-50s °F. Most rainfall occurs from
late fall through early spring, while summer is generally dry.
The area’ s average annual rainfall (39 in.) islessthan that of
most citiesin the eastern United States. There are occasional
instances of snow or icing conditions resulting from tem-

peraturesin the 20s °F. Route topography is highly variable,
including many routesin downtown Seattle with steep grades.

Management Approach to System Safety

Metro Transit' s system safety program plan providesacon-
cise description (in approximately 80 pages) of the manage-
ment and administration of the safety program. For example,
the safety-related responsibilities of the safety section and
operations section are presented as follows.

» The safety section includes system safety plan proce-
dures, system safety data, hazard identification and reso-
lution, accident investigation and analysis, safety educa
tion, safety interaction, incentive awards, roadeo, safety
committees, accident rereads, and accident review board.

* The operations section includes route modification,
testing, driver selection, pretrip, coach defect reports,
road hazard reporting, accident reporting system, acci-
dent data, driving skill re-examination, and nonrevenue
vehicle operation.

Senior management at Metro Transit receives a monthly
accident report summary that presents, in three pages, a con-
cise picture of transit safety trends. Accidents are categorized
astraffic (i.e., collision) or passenger (i.e., personal casualty).
The report also presents data on the number of preventable
accidents, subdivided into minor, major, or severe accidents.

The report also presents information on nonrevenue acci-
dents, time loss and medical injuries for employees, and the
costs associated with collision damage to the transit buses.
Basic operations data are provided, including the number of
bus operators, miles operated, passengers carried, and total
platform hours. Metro Transit uses the following measures
for accident data:

* Number of accidents per million miles operated,
+ Number of accidents per day,

» Number of miles per accident, and

* Number of platform hours per accident.

Accident trends are illustrated in the monthly accident
report summary by percentage changes in month to month
(i.e., the number of accidentsin the current month compared
with the number in the same month last year) and in year to
date (i.e., the number of accidentsin the current period com-
pared with the number in the same period last year). The
report also has a graphic illustration of the frequency of traf-
fic, passenger, and total accidents using both month-to-month
and year-to-date formats.

Finding and Hiring Bus Operators

Metro Transit hires al bus operators on a part-time basis.
Because of a dramatic expansion in service hours over the



last 5 years, Metro Transit has found it necessary to move
part-time operators to full-time status in a shorter period of
time. The human resources department estimates that the
average time on the job before reaching full-time status is
currently about 10 months; the historical, long-term (i.e., over
the last 10 years) average duration had been approximately
36 months.

Metro Transit's human resources department has com-
pletely re-engineered its hiring process to accommodate the
need for many new bus operators. Despite record low un-
employment in King County, Metro Transit’ shuman resources
was able to hire 298 new operators in 1998 and nearly dou-
bled that figurein 1999. The human resources department has
noted that it has been able to hire these new operators while
actualy raising their standards in the screening process, as
explained later in this section.

Metro Transit uses awide variety of sourcesto attract qual-
ified candidates, including radio ads and large display ads pre-
pared by Metro Transit’s marketing department. The agency
has found, however, that the best way to attract candidatesis
by word of mouth, including employee referrals. Metro Tran-
sit also extensively uses community-based organizations serv-
ing various ethnic popul ations and state-operated employment
centers to reach potential candidates.

Employment applications are readily available at Metro
Transit offices, on buses, and at the community-based organi-
zations, the application is even available for downloading
from the Internet. I nterested individual s are encouraged to call
Metro Transit’s operations hotline, where they can get further
information or make areservation to attend a 1-day orientation
and testing program at Metro’s test center. Metro currently
schedules 2 days per week for orientation and testing.

One of themajor changesin Metro Transit’ shiring process
has been in screening applications. Previously, Metro Transit
would examine and screen applications prior to testing. Under
the new procedures, Metro Transit does not look at the appli-
cation until theindividual comesin for orientation and testing.
Thischange hasmadethe overall hiring processmoreefficient.

The candidate-screening process at the test center is as
follows:

« Employment application must be complete;

+ Candidatesattend a brief orientation, which explainsthe
duties of a Metro Transit bus operator and the require-
ments for becoming an operator;

+ Candidates take Metro Transit's video screening test,
which emphasizes passenger relations;

+ Candidates attend a CDL presentation by the Washing-
ton State Department of Licensing;

+ Candidates are interviewed by apanel consisting of the
base (i.e., busfacility) chiefs using structured interview
guestions plus informal in-depth inquiry, as required;

» Thelast part of theinterview consists of areading com-
prehension test; and

» Candidates provide fingerprints for criminal records
checking.
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In 1993, human resources raised the standard for passing
the passenger relations video test from 182 to 200. This
increase in standards has proven to be very successful in
screening out candidateswho may have the requisite mechan-
ical skillsto operate the bus, but who eventually leave Metro
Transit because they do not have the “people skills’ that are
essential to the job.

Thebest measure of successfor ahiring processisavery low
turnover rate. Metro Transit has achieved an annual turnover
rate aslow as 1.8 percent. However, because of the extremely
competitive hiring environment in the Sesattle area, Metro
Transit is currently experiencing an approximate 7-8 percent
turnover rate.

The human resources department also believes that it has
established a very effective process for conducting reference
checks. Itshighly trained staff interviewers are usualy ableto
obtain relevant information from as many as four or five pre-
viousemployers. Thissuccessisattributed to theinterviewers
telephone interviewing techniques.

An offer of employment is made to all candidates whose
references proveto be valid and acceptable. Upon acceptance
of the offer, Metro Transit obtainsa5-year abstract of the can-
didate's driving and criminal record from the Washington
State Police. The candidateis sent for aCDL pre-employment
physical, including drug and alcohol tests, and must take the
CDL written test. If the candidate passes al the tests and
checks, the candidate is hired.

The human resources department estimates that only
about 20-25 percent of theinitial applicants make it through
the entire hiring process: up to 50 percent drop out (or are
dropped) beforethey reach the panel interview stage; approx-
imately 10 percent are dropped as aresult of the interviews;
and another 10-15 percent are dropped as a result of the ref-
erence checks. When those statistics are combined with the
dropout rate during operator initial training (an estimated
25-28 percent), Metro Transit’s low turnover rate for bus
operatorsis not surprising.

Training and Retraining Bus Operators

Metro Transit initiates operator training with its 22-day
training course for part-time operators. The course consists
of 8 days of classroom instruction (4.5 h per day), 4 days of
standard and articulated coach practice (8 h per day), 2 days
of skillstests (2 h per day), 5 days of in-service route train-
ing (up to 8 h per day), 2 days off, and 1 qualification day
(3.5 h). Figure 4 presents the classroom topics and schedule
for the first 4 days of training. For the in-service training,
Metro Transit isunusual (for alarge system) inthat it allows
anew operator to select a specific route for the initial part-
time assignment.

Metro Transit extensively uses videos in its training pro-
gram. The following sequence of videos is used over the
8 days of training:
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DAY ONE — FRIDAY
1. Personal Data Form 5 minutes
2. Training Schedule 15 minutes
3. Training Standards 20 minutes
4, Class Introductions 20 minutes
5. Introduction to Bike Rack
and Coach Interior 60 minutes
6. Service Handout 20 minutes
7. Introduction to Metro Coaches 20 minutes
8. Coach Operation Rules 60 minutes
9. Coach Practice Preparation 20 minutes
(Three 10 minute breaks as needed)
DAY TWO — MONDAY
1. Coach Practice Review 20 minutes
2. Introduction to Metro Terminology 50 minutes
3. Introduction to the Book 50 minutes
4, Base Routes and Run Card 60 minutes
5. Preparing for Work 60 minutes
(Three 10 minute breaks as needed)
DAY THREE — TUESDAY
1. Review 10 minutes
2. The Pick 20 minutes
3. Skills Test Sign-up 10 minutes
4. Operéting in the Base 25 minutes
5. Lost and Found 10 minutes
6. Surface Street, Freeway, and Stopping
for Customers 60 minutes
7. Drug Awareness 95 minutes
8 Quiz #1 30 minutes
(Three 10 minute breaks as needed)
DAY FOUR — THURSDAY
1. Easy Riding Video 30 minutes
2. A.D.A. Training 4 hours
(Three 10 minute breaks as needed)
DAY FIVE — FRIDAY
1. Review 20 minutes
2. Rules for Customers 20 minutes
3. Radio Training 120 minutes
4, Accidents 60 minutes
5. Quiz #2 30 minutes
(Two 10 minute breaks as needed)

Figure4. Metro Transit's classroom topics and schedule for

the first 4 days of training.

* Day 1. “Bike Rack,”

« Day 2: “Check It Out,”

» Day 5. “Emergency Alarm,”

» Day 6: “Regiona Reduced Fare Permit,” and
» Day 7: “Issueis Respect” (video and manual).

The next step in the operator-training sequence is the
refresher training course for part-time operators. All Metro
Transit part-time transit operators have to take this 8-h course

(given either as one 8-h segment or as two 4-h segments on

2 consecutive days) within 3045 daysfrom their qualification

date. Class sizeislimited to amaximum of six operators.
The refresher training covers three segments.

* Introduction to the Metro system. This segment pro-
vides information and classroom practice in basic oper-
ational and administrative proceduresto allow new oper-
ators to build confidence in using the system.



+ Back power. This segment is designed to assess the
transit operator’s overall back health and provide exer-
cises to maintain and strengthen back muscles.

* Customer relations. This segment provides new oper-
ators with the basics of customer service. Course partic-
ipants view “The Guest,” avideo that defines customer
relations through five basic skills. This course segment
also includes “Injury Avoidance,” a unit that teaches
self-defense and verba strategies in diffusing difficult
situations on the coach.

Metro Transit has a humber of specialized training units
that are specific to particular transit coaches and operating sit-
uations. For example, one course unit teaches transit opera
tors how to operate the Breda 5000 series coach (adual-mode
vehicle, electric and diesel-powered), which is used in the
downtown Seattle Transit Tunnel. There is aso acompanion
course on operating procedures in the tunnel. Metro Transit
has a short course (20 min) on the correct use of the Recaro
Seat (a fully adjustable driver’s seat) and driver’s station
controls, which have both been retrofitted into an articu-
lated coach.

Metro Transit provides retraining for individual operators
whose accident record indicatesthat such actionisrequired. In
the transit operator retraining session, Metro Transit assigns
one operator per transit instructor over 3 days, 8 h each day.

The training department views retraining as part of the
positive performance counseling program for operators. It is
designed to help the individual operator correct poor driving
habits through additional training. As such, retraining takes
a positive, rather than punitive, approach to improving an
operator’ s performance.

The retraining session follows a standard outline for the
3-day session. The standardized format (open discussion,
viewing of specific videotapes, review of safe driving skills,
coach practice, and 8-h driving assignment) is designed to
assess and help correct poor driving habits and skill defi-
ciencies that contribute to the operator’s preventable acci-
dents. The format also provides a comprehensive review of
safe driving techniques.

Within the standard outline, there is room for flexibility
and customized instruction directed at the operator’s skill
level and accident record. The instructor identifies areas of
weakness and concentrates on improving these areasthrough
the two specialized coach practice sessions. The purpose of
retraining isto return the employee to the workplace with the
knowledge, skill, and attitude necessary to avoid accidents.

Providing Incentives for Safe Driving

Metro Transit has severa incentive programsfor safe driv-
ing, including the following.

+ Safe driver recognition program. This program is
structured to recognize full-time and part-time transit
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operators having perfect safety records. Transit depart-
ment management presents custom-designed awards to
operatorswithout preventable accidents at special award
presentations held up to four times annually.

* Busroadeo. The bus roadeo is a competitive test that
measures the transit operator’s driving skill behind the
wheel, knowledge of safety regulations, and knowledge
of bus equipment used. It includes the following: writ-
ten safety quiz, personal appearance and grooming rat-
ing, pretrip bus inspection, driving test, and eligibility
reguirements.

« Safety meetings. Monthly safety meetings are held at
each operating base to discuss current safety topics.

The awards under the safe driver recognition program start
with abronze belt buckle after completion of 3 yearswithout
preventable accidents; an operator receives a new number
panel for the belt buckle for the 4th through 45th years of
safe driving. The custom-designed awards include a watch
(10th year), ring (20th year), and a mantle clock (30th year).

The awards for the bus roadeo’ s first place winner include
atrophy, a $300 savings bond, dinner for two at an awards
banquet, and an all-expense-paid trip for two to the Northwest
Invitational, the State Roadeo, and the International Bus
Roadeo competitions. Second through tenth place winners
also receive awards, including $200 (2nd place) and $100
(3rd place) savings bonds, dinner for two at the awards ban-
guet, and all-expense-paid trips for two to the Northwest
Invitational Roadeo competition.

Food and refreshments are provided to employees who
attend the monthly safety meetings, asaform of payment for
attending the meeting on personal time.

Monitoring and Managing Bus Operator
Safety Performance

Metro Transit hasastructured and comprehensive approach
to monitoring bus operator performance through ride checks.
A complete description of this approach is presented in a
9-page document, “ Standards for Performing Ride Checks.”

To conduct the ride check, the instructor rides the transit
operator’ s coach during a portion of the operator’ sregular in-
serviceroute. Theinstructor ratesthe operator’ sdriving skills,
knowledge of Metro procedures, and customer relations. A
checklist form, the Ride Check Report, is used for recording
the results of the ride check, with space available for com-
ments. The completed report is given to the training chief for
review and then forwarded to the operator’s supervisor to
become part of the operator’s personnel file.

The ride checks are scheduled according to the following
priority list.

+ Student rides: at least 45 min long, two or three rides
per student.
* Firstrides: atleast 30 min long.
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» Accident rides. allow sufficient time to discuss acci-
dent and contributing factors.

* Probationary rides. at least 30 min long; at 4 months,
6 months, and 12 months.

* Tunnel rides. at least 30 min long.

* Annual rides. at least 30 minlong.

There are three acceptable grades on the ride check form.

+ Satisfactory (S): theoperator has performed aparticular
skill or duty to Metro standards.

* Reinstructed (R): the operator performed the skill
or duty in aless-than-satisfactory manner and was re-
instructed.

* Not applicable(—): theskill or duty was not observed
or was not part of that day’ s assignment.

Metro Transit has acomprehensive processfor determining
the preventability of a bus accident. The process is summa-
rized asfollows.

1. Safety officer determination. A safety officer will
review the information on the accident report and con-
duct any additional investigation or anaysisthat would
be important in determining the preventability of the
accident. The safety officer makes the judgement and
forwards it by completing an evaluation notice, which
is delivered to the base chief or supervisor for presen-
tation to the employee.

2. Accident Reread Committee. Should an employee
disagree with the judgement of the safety officer, the
employee may request, within 7 days of notification, a
second review (i.e., areread) with a senior instructor or
chief, union representative, and safety officer. The safety
officer will not vote except in atie. The employee will
not be required to submit additional information for the
second review. If additional informationisavailable, the
employee is strongly encouraged to provide it. It is
understood that the purpose of the second review isto
ensure a complete understanding on the part of the
employee and the reread committee of the situation that
occurred and to ensure a complete understanding of the
appropriate action to address the issue.

3. Accident Review Board. An appeal of the reread deci-
sion can be made to the Accident Review Board with
the approval of Metro management. The operator must
personally request the appearance to the transit safety
section within 10 days of the reread decision. The Acci-
dent Review Board will consist of two senior operators
(or employees, if the appea is not from base opera-
tions) with good driving records selected by the super-
visor of transit safety and two supervisors from the
operations department, service quality department, or
training department. A safety representative will chair
the appeal board, but will have no vote.

4. National Safety Council Review (for extraordinary
circumstances). If there is a tie vote by the Accident
Review Board in the judgment for the accident, the
Accident Review Board will instruct the supervisor of
safety to forward the matter to NSC for final determina
tion. In the event that NSC, after its review, makes a
nondeterminative finding, the accident will be classified
in accordance with the Accident Reread Committee's
decision.

After determining that an accident was preventable, the
Metro safety officer determines the severity of the accident
to assign points. The applicable points are used to determine
the appropriate supervisory action to be taken. Thefollowing
factors are taken into account when establishing the severity
of an accident:

* Negligence,

* Injuries (to pedestrians, bicyclists, skate boarders,
on-board passengers, or drivers or passengers in other
vehicles), and

* Property damage (to the Metro vehicle, to other vehicles,
or to nonvehicular property).

The Metro accident review process includes an analysis
injury point system, which ranges from one point for a com-
plaint of injury (but none visible) to 15 points for a fatality.
If theinjury isto a pedestrian or any individual using a non-
motorized vehicle conveyance, the injury point scores are
doubled.

The decision on whether an accident is minor, major, or
severeis based on adetermination made by the safety depart-
ment using apreventable accident analysisform, whichispre-
sented in Figure 5. As shown on the form, the total severity
points computed by summing the severity points from each
category (i.e., negligence, injuries, and property damage) lead
directly to the determination of accident severity:

» Severeaccident: 15 + severity points (which converts
to 24 discipline matrix points).

* Major accident: 8-14 severity points (which converts
to 7 discipline matrix points).

* Minor accident: 1-7 severity points (which convertsto
5 discipline matrix points).

Disciplinary action is based on a 4-year period, working
backward from the date of the latest preventable accident.
Metro Transit uses the “ discipline matrix” shownin Table 7.
For example, if an operator has accumulated 21 discipline
matrix points over the past 4 years, he or she will undergo
retraining.

Operatorsreceive counseling for al preventable accidents,
regardless of the point score. The second time an operator
requires retraining in accordance with the discipline matrix, a
suspension is added to the retraining. Any operator receiving



Operators Name I.D.# Accident #

NEGLIGENCE
Disobedience of: Severity Points
Basic rules of defensive driving 3
Company policy/statutes 5
Operator sleepy 7
Operator impaired (alcohol, drugs, etc) 15
Comments/Description:

INJURIES

Collusion Severity Points
No injury 0
Complaint of injury - none visible 1
Visible injury — nondisabling 2
Disabling 3or5
Fatal 15
Comments/Description:
Pedestrians Severity Points
No injury 0
Complaint of injury - none visible 2
Visible injury - none disabling 4
Disabling 6 or 10
Fatal 15

Comments/Description:

PROPERTY DAMAGE

Coach Repair Costs Severity Points
None (%0 - $90) 0
Minor ($91 - $890) 1
Moderate  ($891 - $2,671) 3
Major ($2,672 - $12,720) 5
Severe ($12,721 or more) 7

Figure5. Metro Transit’s preventable accident analysis form.
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Accident Investigation”)

None

Minor

Moderate

Major

Other (nonvehicular)

None (%0 - $69)

Minor (%70 - $398)
Moderate  ($399 - $1,219)
Major ($1,220 - $12,720)
Severe ($12,721 or more)

Comments/Description:

Other Vehicle (as determined by National Safety Council, “Vehicle Damage Scale for Traffic

Severity Points

aawWpRr o

Severity Points

~NowRr o

1- 7 severity points - Minor
8- 14 severity points - Major
> 15 severity points - Severe Total Points
List Other Significant
Information:
Safety Officer
Statement:

This accident classified:

1-7 severity points =
8-14 severity points =
15+ severity points =
Safety Officer

Recommendations:

Minor Accident = 5 discipline matrix points
Major Accident = 7 discipline matrix points
Severe Accident = 24 discipline matrix points

Safety Officer

Supervisor, Transit Safety

Date

Date

Figure5. (Continued)
more than one suspension will receive alonger suspension for
the second occasion or discharge.

An operator can deduct safe driving points off of hisor her
record for every 12 months of driving without any preventable
accidents.

The Metro Transit Preventable Accident Review System
presentsan important model that other transit systems can con-
sider for use, particularly because the model factors severity

of the accident into the determination of corrective action
(e.9., specialized training and assistance). Other transit systems
have requested copies of the document from Metro, so other
systems may use the same process or something very similar.

Metro Transit can monitor bus accident trends and opera-
tor safety performance very precisely because of its compre-
hensive on-line accident database and query system. Metro
Transit can generate a wide variety of summary reports



TABLE 7 Metro Transit’sdiscipline matrix
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Number of discipline matrix points accumulated Disciplinary

Year 1 Year 2 Year 3 Year 4 Action Taken
6-10 7-13 12-17 1420 Ride Check
11-17 14-20 18-24 21-27 Retraining
18-23 21-26 25-31 28-34 Suspension
24 or more 27 or more 32 or more 35 or more Subject to
Discharge

directly from the accident database. For example, Metro
Transit’ s safety section currently runsthefollowing analyses
as part of its standard summary reports:

* Summary of accidents by classification;

+ List of accidents by location;

+ List of accidents by work location and classification;

» Custom comparative summary by classification, loca
tion, operated route, work location, coach type, and flet;

+ Base competition summary;

* Fleet contest summary;

* List of accidents by route and run;

 List of accidents by base, coach type, and class;

« List of accidents by coach type, base, and driver; and

* List of accidents by driver.

Metro Transit’s accident classification system consists of
different codes for traffic accidents and passenger accidents.
Thereare 42 separate codesfor traffic accidents. These codes
describe the circumstances of the collision or contact in great
detail. For example, Metro transit can distinguish between
four different types of accidents involving a Metro vehicle
turning left:

» Type 207 (other vehicle from ahead),

» Type 208 (other vehicle from left),

» Type 209 (other vehicle from right), and
» Type 210 (other vehicle from rear).

Thereare 12 separate codesfor passenger accidents, includ-
ing two for boarding; four for alighting; and six for passenger
fallswhen the bus is starting, stopping, turning, or stopped.

Metro Transit also uses another set of 34 internal codesthat
help to define the circumstances of each accident more pre-
cisely. The codes are very diverse, as shown in the following
list of code examples (a small subset of the 34 codes):

» Code A (coach or coach accident),

» Code D (vehicle defect),

» Codel (ice or snow),

» Code N (left mirror side swiped in zone),
» Code S (school tripper),

* CodeT (“tailswing” accident),

» Code X (fuel nozzle), and

» Code 1 (runaway coach).

Metro Transit's comprehensive accident classification sys-
tem, combined with the other information in the accident data-
base, provides an excellent basis for bus safety and accident
anaysis.

Bus Technology Safety Improvements

Metro Transit has decided to use LED brake lights at the
rear of its new Gillig buses. An analysis of Metro Transit
accident data showed that the LED brake lights effectively
reduced the number of accidents in which another vehicle
hits the rear of a bus. LED-equipped buses had a rear-end
accident rate approximately 40 percent lower than that of
buses with conventional brake lights.

Metro Transit has also selected the Recaro fully adjustable
operator’s seat as part of the new workstation design on its
articulated coaches. The Recaro seat allowsfore and aft adjust-
ment, electric recliner adjustment, lumbar support controls,
lateral support side bolsters, shoulder support, seat height
adjustment, seat cushion angle adjustment, and a seat back
release lever. Changes in the operator’ s compartment include
atelescopic or tilt steering wheel and adjustable steering col-
umn, adjusted angle or position of brake and throttle pedals,
left-side convex mirror, remote mirror control, driver’s fans,
parking brake, and hill holder.

Metro Transit police have recently been involved in atest
of digital closed-circuit television (CCTV) systemsfrom two
different vendors. The test period started in May 1998 and
ended in February 1999. The primary purpose of the test was
to ascertain if existing on-board digital CCTV technology
would deter criminal activity, provide reliable information
for investigative purposes, withstand the rigors of the transit
environment, and act as an effective risk management tool.

Metro policefound that both vendors' products experienced
a variety of problems. The problems were solved, athough
with considerable delays in many cases. Metro police con-
cluded that digital CCTV isan emerging technology, with the
expectation that continual upgrades, improvements, and other
changes in the technology would be part of this industry into
the foreseeable future.

Metro Transit plansto increaseits use of digital CCTV on
transit buses for the following reasons:

» Anecdotal data from Metro operators suggest that the
presence of digital CCTV tends to reduce improper
behavior,
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» The quality of recorded images is sufficient to identify
specific individuals engaged in improper behavior, and

» The availahility of accurate recorded images can assist
in reducing false claims associated with traffic and pas-
senger accidents.

Safety Improvements in the
Operating Environment

Metro Transit has a standardized approach to placing and
designing bus stops. Thisapproach isincorporated into Metro
Transit’s “Bus Stop Location and Design Guidelines.” Major

consideration is given to passenger, pedestrian, and vehicular
safety in these guidelines.

A representative of the safety department works with a
route planner when Metro Transit establishes new routes or
makes major modificationsto existing routes. One of the con-
siderationsin bus stop placement is avoidance of areaswhere
thereisaconflict with pedestrians. Metro Transit also wants
to avoid placementsthat will create difficult operating condi-
tions, such as placing astop zonetoo closeto aleft turn onthe
route, thereby requiring the bus operator to crosstraffic lanes
in ashort distance.

The safety department also examines a route for line-
of-sight issues, accessibility requirements, and the need for
pullouts.
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DIRECTORY OF EFFECTIVE PRACTICES USED TO

PREVENT BUS ACCIDENTS

INTRODUCTION

This chapter describes accident prevention practices that
are used and considered to be effective by transit safety man-
agers, based on their responses to the request for information
form and subsequent telephone interviews conducted during
Phase | of this project. The accident prevention practices are
presented in the form of a directory, where each practice is
placed into one of the following categories (corresponding to
the request-for-information form):

+ Driver selection and hiring,

* Driver training,

 Safe driver incentive programs,

» Customer safety programs,

» Management practices and programs,

» Bustechnology safety improvements, and
+ Operating environment programs.

Each accident prevention practice is presented in a uni-
form format, identified by the appropriate category, contain-
ing the following information:

« Summary description of the accident prevention
practice.

» Sources or references. Specific descriptions of differ-
ent approaches, techniques, products, or technologies
used by transit systems to implement the practice.

+ Evaluation of effectiveness. Presentation of evaluation
data regarding effectiveness of practicein reducing rate
of accidents.

» Transit system or other contacts. Names and tele-
phone numbers of the transit system personnel respon-
sible for implementation of the practice. In certain
instances, contact information is provided for vendors
of specific services or technologies for the convenience
of the reader. Contact information is correct as of the
date of this report’s publication.

The “transit system or other contacts’ listed for each prac-
tice are not intended to be comprehensive. The information
presented only represents partial results from selected transit
systems.

The general decision factors used to select accident pre-
vention practices for the directory included the overall rank-
ing of effectiveness by transit safety managers, the availabil-
ity of evaluation data, and the extent to which the practice
represented new technology or some innovative approach
that may not be well known in the transit industry.

The safety practices profiles presented in Chapter 2 and the
contents of the directory are complementary products. The
profiles present many of the standard and well-known indus-
try practices that may not be covered in the directory. The
directory is intended for use as a reference guide to enable
the reader to quickly find information on a broad range of
practices, some of which are not in extensive use.

DRIVER SELECTION AND HIRING
Personal Interviews
Summary Description

The personal interview is an integrd part of the screening
processfor the selection of suitable busdriver candidates. Per-
sonal interviews are used by virtually al transit systems and
are rated highly effective by the mgjority (i.e., 53 percent) of
these systems. Personal interviews are ranked Number 5inthe
list of effective practices by al participating transit systems.

The individuals conducting the interview should be thor-
oughly knowledgeable about bus operations and the require-
ments placed on the bus driver. Theinterviews should be con-
ducted with a standardized set of questions to make sure that
all pertinent information is properly addressed. The questions
should cover general aptitude for and knowledge of critical
job skills, applicant’s integrity, personality, willingness to
learn, and concern for the safety of people and property.

Sources or References

The only standardized set of personal interview questions
that is available is the set included in BOSS, which is dis-
cussed further under screening tests.

The“Finding and Hiring Bus Operators’ sectionsin Chap-
ter 2 present information on the personal interview techniques
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used by the exemplary safety performance systems. These
interview techniques can be considered “best practices’ for
other transit systems of similar size seeking to improve their
hiring process. Some other interview techniquesidentified in
the Phase | data collection process are described below.

A small transit system (Pacific Transit) takes applicants
throughout the entire operation and encourages them to speak
freely about themselves to the drivers and other employees.
The interviewer uses this opportunity to find out about the
person and gauge how the candidate would interact with the
public.

British Columbia Transit/(BC Trangit) in Victoriamakes a
judgement on the “trainability” of an applicant (i.e., the ability
to follow instructions and directions) during the course of an
hour-long walk around the system, including a 10-min drive.

Evaluation of Effectiveness

Personal interviews are part of a process; therefore, the
practice cannot be individually evaluated, unless there is a
distinct change.

Transit System or Other Contacts

Pacific Transit BC Transit BOSS

Greg Moore Terry Beatson Rick Jacobs

(360) 642-2550 (250) 385-2551 SHL Landy,
Jacobs, Inc.

(814) 237-5997

Screening Tests
Summary Description

A number of screening tests in use are designed to assist
transit systems in selecting the proper candidates to become
trainee bus operators. The tests are just one part of an entire
screening process where candidates progress from a review
of their written employment application to an initial screen-
ing consisting of areview of their driving records, a criminal
records check, and prior employment references checks; and
then to one of the popular screening tests, such asthe Seattle
video. The applicants remaining after the screening test will
typically go through the personal interview process and a
practical fit exam to assess whether the applicant can com-
fortably fit into the driver workstation and operate all of the
bus controls and equipment in a proficient manner. APTA
has arranged for the development of BOSS, which isamore
comprehensive screening process.

Sources or References

The BOSS program is more than a simple screening test;
it consists of awritten assessment and a structured personal

interview, which are collectively designed to predict the
safety, attendance, and customer service performance of bus
operator applicants. The BOSS program isbecoming increas-
ingly popular inthe transit industry, with 23 transit properties
using it to screen more than 12,600 candidates as of Spring
1997. Some transit properties interviewed expressed some
concern regarding the cost.

The Seattle video is a video-based screening test, entitled
“Working With the Public.” The copyrighted test isintended
to identify applicants with good human relations skills on the
basis of their response to a series of difficult situationswith a
passenger, such as refusal to pay fare, improper boarding or
alighting, or unruly behavior. The Washington State Transit
Insurance Pool Loss Control Manual suggests that each tran-
sit system validate the test before use and that each system
evaluate the applicability of Equal Employment Opportunity
Commission guidelines to the test.

Metro Transit (Seattle) has continued to use the “Working
With the Public” video test for many years. In 1993, Metro
Transit raised the passing score on this test from 182 to 200.
Thisincrease in standards has proven to be very successful in
screening out candidateswho may have the requisite mechan-
ical skillsto operate the bus, but who eventually leave Metro
Transit because they do not have the people skills that are
essential to the job. Please refer to the Metro Transit safety
practices profilein Chapter 2 for acomplete description of its
successful practices for finding and hiring bus operators,
including the use of the video screening test.

The origina developers of the Seattle video (ERGOMET-
RICS of Seattle, Washington) have recently announced the
availability of new video-based testsfor hiring fixed-route and
paratransit operators. The new tests, known as START People
Sense™ (People Sense), were developed in conjunction with
20transit agencies (18 inthe state of Washington and one each
in Anchorage, Alaska, and Vancouver, British Columbia,
Canada). The updated content of People Sense includes rela-
tionswith customers, supervisors, and coworkersand working
with a diverse customer base, including teenagers and para
transit customers. START Driving is a video and animation-
based test of driving judgement that s mulatesthe multitasking
environment of operating a transit vehicle.

The Regional Transportation Commission (Reno, Nevada)
uses the “Driver’ s Risk Index” video: a 50-question test with
simulations to present a driving situation where the candi-
date has to react and pick one out of two choices within a
few seconds.

Evaluation of Effectiveness

Developers of BOSS (SHL Landy, Jacobs, Inc.) have pre-
pared an evaluation that suggests that BOSS's use will lead
to savings in accident costs that far outweigh the cost of
administering the test. They have computed a reduction of
38 accidents per year for each 100 bus operators that are
hired when using the BOSS sel ection process.



The evaluation of the BOSS Program at NJ Transit indi-
cated that the collision accident rate for BOSS-sel ected oper-
atorswas actually dightly higher (2.63 accidents per FTE, or
2,000 operator hours) versustherate for pre-BOSS operators
(2.39 accidents per FTE).

No evaluation has been conducted on the other screening
tests.

Transit System or Other Contacts

BOSS

Rick Jacobs

SHL Landy, Jacobs, Inc.
(814) 237-5997

Seattle Video

Metro Transit

Maureen McL afferty
Human Resources Section

(206) 684-6788
START Testing™ Driver'sRisk Index Video
ERGOMETRICS RTC/Citifare-Reno
Carla Swander Jim Wunder
(206) 526-9655 (702) 348-0400

DRIVER TRAINING
Defensive Driving Training
Summary Description

The defensive driving course (DDC) is the cornerstone of
all accident prevention practicesinvolving performance of the
bus operator. Transit systems have identified the DDC as the
most effective accident prevention practice. The principles of
defensive driving are well established, and a wide variety of
different training methods and approaches are available. Some
of the most popular DDCs are described below.

Sources or References

The NSC DDC for transit (Coaching the Transit Bus Dri-
ver) isused by many transit systems as a base and then mod-
ified over time to add information that is directly relevant to
the transit systems own operations.

Several transit systems reported using the TSI bus opera-
tor training materials on defensive driving as abase for their
in-house training programs.

The Smith System® is the most popular of the defensive
driving programs offered by private companies. This system
emphasizesasmall classsize (five people or fewer) and hands-
on, on-the-road learning in the actual driving environment.

Professional Development Associates (PDA) offers a
computer-based, interactive version of the NSC 8-h DDC.
Each employee can learn at hisor her own pace, and progress
isautomatically recorded.
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Tri-Met (Portland, Oregon) developed a defensive driv-
ing workshop (DDW) in 1991. The 2-day DDW is a mix
of classroom and behind-the-wheel instruction using the
Smith System®, which is primarily for retraining bus oper-
ators who incur afirst or second preventable accident. The
DDW also provides all bus operators with advanced safety
training.

Pierce Transit (Tacoma, Washington) has been providing
a 1-day “New Hire Refresher Course” (NHRC) to its bus
operatorswho have been on thejob for about 1 year. Subjects
covered in the course include common accident types and
avoidance techniques.

Evaluation of Effectiveness

No evaluationisavailablefor either theNSC or TSI DDCs,
other than anecdotal data, such as “system’s accident rate is
one-half of the state average” and “accident ratesfor new dri-
versare generaly low.”

Tri-Met was one of the few transit systems identified in
Phase | of this project that had actually conducted a quanti-
tative evaluation of an accident prevention practice. Tri-Met
conducted an evaluation of their DDW in 1995. The evalua-
tion compared the performance of nearly 700 operators over
a 24-month period before and after taking the DDW. The
number of preventable accidents among operators who took
the course decreased by about 45 percent, while total acci-
dents decreased by about 22 percent.

Tri-Met agreed to collect datafor an updated eval uation of
the DDW. The sample of operators was restricted so as not
to overlap with the 1995 evaluation. The results of the 1999
evaluation confirmed the earlier 1995 evaluation results. For
a sample of 160 bus operators qualified for the 24-month
before-and-after evaluation, the measured reduction in pre-
ventable accidents was approximately 65 percent, while the
total accidents decreased by approximately 37 percent.

The evauation of the NHRC at Pierce Transit, comparing
the accident rate of NHRC participants for 2 years immedi-
ately following the course with that of pre-NHRC operators
using acomparable 2-year eval uation period, showed virtually
no difference in the rate of preventable accidents. However,
operatorstaking the NHRC had alower rate of nonpreventable
accidents.

Red Rose Transit Authority (RRTA) in Lancaster, Penn-
sylvania, began use of the PDA computer-based Defensive
Driving Course—Personal Computer (DDC-PC) in 1995. Ini-
tially used as a refresher training program, DDC-PC is now
part of the training for new drivers. The number of pre-
ventable accidents declined from 48 in 1994 to 37 in 1995
(first year of use) and 27 in 1996, achieving the best accident
safety record since 1983. Recent performance reversed the
accident trend (24 preventable accidentsin a6-month period),
causing RRTA to consider using the program as a refresher
for all operators.
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Transit System or Other Contacts

RRTA Tri-Met Pierce Transit
David W. Kilmer Adrian Moy Clint Wetzel
(717) 397-5613 (503) 238-4854 (253) 581-8024
NSC Smith System PDA

National Safety Del Lisk Professional
Council (800) 777-6741 Development
(800) 621-7619 Associates

(810) 737-9600

Driver Training Simulators
Summary Description

The driver training simulator has training stations that are
a real-world mock-up of driving controls, instruments, and
seating of atypical bus. The simulator system projectsviews
of traffic situations, and a computer controls the display and
monitors the individual’s response to a particular situation.
The simulator can be used to check hand-eye coordination,
reaction times, and general driving skillsof drivers. Itisalso
used to reinforce proper driving habits and defensive driving
principles for driver refresher training.

The driver training simulator is not used extensively in the
transit industry; only about 15 percent of respondents reported
using it. Simulators are used most often at the larger transit
systems because of cost considerations. The major manufac-
turer of bus simulators is Doron Precision Systems of Bing-
hamton, New Y ork. Thetransit agenciesusing Doron bussim-
ulators include Greater Cleveland Regional Transit Authority
(GCRTA) in Cleveland, Ohio; Greater Hartford Transit Dis-
trict in Connecticut; Tidewater Regional Transt in Norfolk,
Virginia; OCTA in Cdifornia; Southeastern Pennsylvania
Transportation Authority (SEPTA) in Philadelphia, Pennsyl-
vania; and Greater Richmond Transit Company, Virginia

FAAC, Inc., of Ann Arbor, Michigan, offers fully inter-
active vehicle driving simulators to commercia and military
clients, featuring a 180-degree panoramic view of the road
created with computer-generated imagery on three large
graphic displays. FAAC, Inc., has fielded 32 driving simula
tors worldwide to date.

FAAC hasrecently been awarded a contract by New Y ork
City Transit to build a bus simulator using a full-size New
Flyer bus cab as the driving station. The system was shown
for thefirst timeat the APTA Expo 99 (October 11-13, 1999)
in Orlando, FHorida.

Sources or References

NJ Transit has made extensive use of driver training Smu-
lators. It has both a four-station and an eight-station simula-
tor system, in addition to an interactive vehicle-maneuvering
trainer (VMT). The VMT station controls the maneuvering of

a ¥¢-scale model maneuverable bus, equipped with televi-
sion cameras, as the bus travels around a scaled mock-up of
streets, intersections, railroad crossings, people, buses, and
cars. The VMT can be set up to simulate an accident-rel ated
traffic situation so that instructors can observe unsafe driving
behavior and teach traineesthe correct use of defensivedriving
techniques.

The Greater Hartford Transit District has established the
Driver Improvement Center, which offers comprehensive
driver training programsfor bus, car, and van fleet operators.
This center uses a driver training simulator as the central
focus of a 6-h defensive driving techniques course, which
includes a driver perceptual test, lecture, discussion, video,
and asimulation.

Evaluation of Effectiveness

No evaluation of the effectiveness of driver training sim-
ulators on reducing bus accidents has been found.

Transit System or Other Contacts

NJ Transit
Dale Sulpy
(978) 378-6868

Driver Training (DTS™)
FAAC, Inc.
(734) 761-5836

Greater Hartford
Ken Goldberg
(860) 247-5329 x3003

Driver Simulators
Doron Precision Systems, Inc.
(607) 772-1610

SAFE DRIVER INCENTIVES

Safety Awards and Other Recognition
Summary Description

Most transit systems have a safety awards or recognition
program that provides a graduated series of awards in the
form of patches, pins, belts, buckles, and so forth for increas-
ing periods without a preventable accident. The NSC pro-
motes this approach with its Safe Driving Awards Program.
The bus roadeo is an integral part of the safety awards or
recognition practice, with bus drivers competing against each
other to demonstrate their driving skills in smulated transit-
operating situations. Such roadeos can range from the local
level up through regional and statewide competitions, ulti-
mately leading to participation in the Annual APTA Inter-
national Bus Operator's Roadeo—a prestigious event that
involves morethan 100 of the best driversinthe United States
and Canada.

APTA’snew policy only allows member transit systemsto
participate in its annual roadeo. As aresult, many small and
medium-sized transit agenciesthat have not joined APTA are
not eligible to participate in this national competition.



Sources or References

There are many different types of safety awards or recog-
nition programs; therefore, it is difficult to select one or two
to represent theindustry. One example of atransit system that
has spent considerable effort and resources to provide public
recognition of safe driving skillsis Houston Metro. A Houston
Metro bus driver won APTA'’s International Bus Operator’s
Roadeo in 1996, and, as a result, he was rewarded with sub-
stantial local and national media exposure, including major
network news coverage and a page on Houston Metro’ sinter-
net siteillustrating his accomplishments. Houston Metro then
presented him with his own bus—wrapped in a larger-than-
life likeness of the driver, with a banner reading “ America’s
#1 Bus Operator thanks you for riding Metro.” Any patrons
boarding the bus, which the top-ranked operator took onto dif-
ferent routes throughout Houston, rode for free until the next
International Bus Operator’s Roadeo.

The safety practice profiles in Chapter 2 contain detailed
descriptions of the safety awards or recognition programs
used by the exemplary safety performance transit agencies.

Evaluation of Effectiveness
No evaluation of the effectiveness of safety awards or
recognition programs in reducing bus accidents was found.

Transit System or Other Contacts

NSC
(800) 621-7619

Houston Metro
Oliver Bellard
(713) 615-6671

Note: TCRP Synthesis 18, “Bus Occupant Safety,” pro-
videsdetailed examples of safe driving award programsfrom
three different transit systems.

Bonuses and Other Prizes

Summary Description

A number of transit systems offer cash bonuses or valu-
able prizes as part of their safe driver incentive programs.
These programs are typically tied directly to the period of
time operated without a preventable accident.

Sources or References

Examples of some typica safe driving bonus programs
include the following.

» Central Contra Costa Transit Authority (County Con-
nection) in California provides annual bonuses for zero
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preventable accidents, with the bonus amount propor-
tional to total wages.

* LYNX (Orlando, Florida) has a bonus program where
zero preventable accidents rewards the driver with $240
plus $10 for each year of service.

» People Mover (Anchorage, Alaska) awards a bonus of
severa thousand dollars for the citywide employee of
the year competition.

* MARTA'sfull-timebusoperatorsaredigibleto receive
aquarterly safety bonus of $30 if they attend two safety
meetings and have no preventable accidents during the
quarter. Operators receiving three consecutive bonuses
are€ligiblefor a$100 premium bonus asafourth award,
amounting to a total of $190 for any single year (see
MARTA safety practice profile in Chapter 2).

Evaluation of Effectiveness
No evaluation of the effectiveness of bonuses or other

prizes in reducing bus accidents has been located.

Transit System or Other Contacts

County Connection LYNX

Sharon Porter Mike Miskow

(510) 676-1976 (407) 841-2279 x3563
People Mover MARTA

Robert Miller Larry Engleman

(907) 343-8171 (404) 848-5233

CUSTOMER SAFETY
Passenger Training
Summary Description

Thetypical passenger training program involvesan instruc-
tor and a bus sent to a specific location where there is a con-
centration of active bus riders (such as a senior housing cen-
ter) or potentia riders. The program generdly involves such
activities as teaching the proper use of wheelchair lifts, fare
payments, trip planning, routes and stops, and special care to
be taken when there are wet and dlippery conditions. Most of
these programs are intended for showing people with physica
and other disabilitiesthe proper and safe proceduresfor board-
ing, alighting, and riding on the bus. There are aso training
programs that are intended to assist people with English lan-
guage difficulty inlearning about the use of thetransit system.

Sources or References

The following are a few of the transit systems that rated
their passenger training program as highly effective.



36

» Akron Metro in Ohio. The customer service department
teaches peoplewith English language difficultieshow to
use the local transportation system by going with them
on a trip and making sure they know every step in the
trip-making process.

» Capital District Transportation Authority (CDTA) in
Albany, New York. CDTA provides an instructor and
bus to go to senior centers and worksites to show peo-
ple with disabilities how to safely ride. CDTA checks
routes, stops, and policies for customers.

» County Connection (California). County Connection is
currently working with the California Transit Insurance
Pool to prepare apassenger guidelines document to edu-
cate passengers about the safe use of transit services.

Evaluation of Effectiveness

No evaluation of the effectiveness of passenger training
programs in reducing bus accidents has been located.

Transit System or Other Contacts

Akron Metro
Kent Weston
(330) 762-7267 x3105

CDTA County

Jim Boudreau Connection

(518) 482-7286  Sharon Porter
(510) 676-1976

Education for School Children
Summary Description

Educational programs for school children are frequently
used by transit systems, but they are only considered to be
moderately effective in reducing accidents. These programs
typically involve taking the bus to school facilities where the
instructor can teach the safe use of the bus, including safe
behavior after leaving thebusand crossing astreet or highway.
Sometimes the school children are brought to the transit sys-
tem’ s operations and administration facilities. There appears
to be a substantial number of systems that place the focus of
their training on grades 4—6, rather than have broad-based
training covering K—12.

Sources or References

There are a broad variety of educational programs for
school children. Some representative examples of these pro-
grams include the following.

« City Utilities of Springfield (CUTS) in Missouri. A bus
operator (who leads the session) and supervisor travel to
elementary schools to talk about safe riding on CUTS

buses, using coloring books with a safety emphasis as
part of their message.

« Akron Metro has established a “Cool Rider” program
with a“Tony the Tiger” mascot. This program teaches
K—6 school children how to ride Metro.

+ Toledo Area Regional Transit Authority (TARTA) in
Ohio shares a program called “ Safety Town” with the
police department. This program provides school chil-
dren with broad-based safety instructions.

» NJ Transit operates a school visit program, focused on
grades 46, under the direction of the customer service
department. It also provides a transit facility site visit
program that can accommodate large groups of stu-
dents (200+).

+ DTA (Minnesota) has developed a student safety pro-
gram entitled “Operation Bus Ride” because student
riders constitute amajor portion (4,000 trips per day) of
DTA'’s patrons. The program includes a bus puppet
show for third graders, a series of classroom safety
posters, and specialized training for DTA bus operators
in how to handle problems with student riders. See the
DTA safety practices profile in Chapter 2.

Evaluation of Effectiveness

No evaluation of the effectiveness of educational programs
for school children in preventing accidents has been found.

Transit System or Other Contacts

Akron Metro NJ Transit CUTS

Kent Weston Dale Sulpy Carol Cruise
(330) 762-7267 x3105 (978) 378-6868 (417) 831-8784
TARTA DTA

John Stewart Tom Szukis

(419) 245-5235 (218) 722-4426 x308

Note: TCRP Synthesis of Transit Practice 18, “Bus Occu-
pant Safety,” provides examples of transit safety educational
materialsfor school children from Dallas, Riverside (Califor-
nia), and Long Beach (California).

MANAGEMENT
Vehicle Safety Inspections

Summary Description

The vehicle safety inspection is a standard practice in the
transit industry. It is also the third most highly rated accident
prevention practice. The typical practice is to alow the bus
operator 10 min paid timeto conduct a pre-trip safety inspec-
tion using a checklist, which includes a number of safety-



related parts and items to be inspected. Some transit systems
use both pretrip and post-trip inspections. Vehicle safety
inspections are also part of the routine safety checks con-
ducted at regular mileage or time intervals, typically 3,000—
6,000 miles or 3 months, whichever comesfirst. Somesmaller
systems use their state safety inspection services.

Sources or References

Each transit system usually develops its own bus safety
inspection forms and checklists on the basis of the vehicles
they are operating and their own expertise and experience. For
reference purposes, the California and Washington statewide
transit insurance pools provide examples of inspection forms
and checklistsin their safety and loss control manuals. Most
transit systems use a multipage form: one copy can be pro-
vided for maintenance, citing defectsthat were found, and the
driver's copy is used for the actual checkoff of the list.

Evaluation of Effectiveness

No evaluation of the effectiveness of vehicle safety inspec-
tions in reducing bus accidents has been located.

Transit System or Other Contacts

Cdlifornia Transit
Insurance Pool (CaTIP)

Washington State
Transit Insurance Pool

System Safety Program Model Loss Control Manual
Edward Gerber Doug Bird

Joshua Shaw (360) 705-8294
(916) 446-4656

Note: TCRP Synthesis 18, “Bus Occupant Safety,” pro-
vides examples of pretrip inspection and defect report forms
from three transit systems.

System Safety Programs
Summary Description

The concept of asystem safety program for bustransit sys-
tems has been accepted at alarge majority of the respondent
transit systems and is considered to be quite effective in pre-
venting accidents. The system safety program (SSP) is the
process of ensuring that safety isintegrated into all aspects of
transit system operations. The key features of the SSPinclude
the full commitment and support of top management to sys-
tem safety; theinclusion of al departmentsin the process, the
designation of oneindividual (with direct accessto top man-
agement) asthe responsible safety authority; theidentification
and definition of the safety roles and responsibilities of al
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departments and key individuals; and the establishment of a
proactive safety program, with emphasis on identifying and
resolving hazards prior to their causing accidents.

Sources of References

The SSPisdocumented in aplan. A number of transit sys-
tems have devel oped their plansin accordance with guidance
from such sources as FTA reports, including Bus and Pas-
senger Accident Prevention, system safety training courses
offered by TSI in Oklahoma City, safety manuals produced
by the statewide insurance pools (e.g., the CalTIP System
Safety Program Model), and state safety oversight agencies
(e.g., New York State Public Transportation Safety Board).

Some of thetransit systems contacted indi cated that they had
comprehensive system safety program plans (SSPPs). Those
systems, which include NJ Transit, Valley Transit (Appleton,
Wisconsin), Los Angeles County Metropolitan Transportation
Authority (MTA), and Votran (Daytona, Florida), may be able
to provide information about their plans, which can be helpful
in developing or improving an existing plan.

Each of the exemplary safety performance transit sys-
tems profiled in Chapter 2 has an SSPP. The “Management
Approach to System Safety” sections of the profilesfor RTD
(Denver) and Metro Transit (Seattle) provide further details
on different approachesto the devel opment and management
of an SSP.

Evaluation of Effectiveness

The effectiveness of an SSPin reducing bus accidentscan-
not be evaluated because an SSP is an entire process com-
prising many different safety activities. There is no way to
evaluate an SSP in quantitative terms.

Transit System or Other Contacts

Los Angeles County MTA, NJ Transit

Rufus Francis Dale Sulpy

(213) 922-4964 (978) 378-6868
Valley Transit Votran

Thad Kluck George Soloway

(414) 832-6100 (904) 756-7496 x113
TSl New York State Public

Mass Transit Division Transportation Safety

(405) 954-3682 Board (PTSB)
John F. Guinan

CaTIP (518) 457-6512

System Safety Program Model

Edward Gerber

Joshua Shaw

(916) 446-4656
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Reports

FTA Report No. M-26-0010-94-1, Byman, J. A. and
Hathaway, W. T., Bus and Passenger Accident Prevention
(June 1994).

Safety Audits
Summary Description

The purpose of a safety audit, in the context of an SSP, is
to ensure that al parts of the transit organization arefulfilling
their system safety responsibilities. There are two types of
safety audits: an interna audit performed by a system safety
department or a safety audit committee; and an external audit
conducted by an insurance carrier, transit insurance pool, or a
state safety oversight agency.

Sources or References

Some examples of safety audits reported by transit sys-
tems include the following.

» The Alameda—Contra Costa Transit (AC Transit) in
Oakland, California. The safety department checks each
bus every quarter and verifies that all defect write-ups
and work orders have been completed.

» Beloit, Wisconsin. Transit Mutual Insurance Company
of Wisconsin established a safety committeeto perform
an audit of thistransit system’s safety records, training
programs, and accident reporting process and to conduct
unannounced ride checks to monitor service quality.

 Laketran (Grand River, Ohio). L aketran hires an out-of-
state contractor to conduct an independent audit of all
parts of the operation, including safety.

As noted for Beloit, the Wisconsin pool (Transit Mutual
Insurance Company of Wisconsin) has abandoned the con-
tract audit approach and replaced it with a safety committee
comprising representatives from a cross section of the partic-
ipating transit systems. Using a six-page checklist developed
by the safety committee, the committee audits each partici-
pating transit system at |east once every other year. The audit
protocol was enhanced to include field ride checks to detect
any deviation from recommended coach operator practice.
Committee members staff the audit, and their recommenda:
tions are advisory. Fortunately, the peer pressure associated
with recommendations from other pool participants causes
almost certain compliance.

Evaluation of Effectiveness

No evaluation of the effectiveness of safety auditsin reduc-
ing bus accidents has been found.

Transit System or Other Contacts

Beloit
Raobert Spenle
(608) 364-2870

Laketran
Andy Altenweg
(216) 350-1000

AC Transit
David Peery
(510) 891-4807

Safety Committee for Accident Review
Summary Description

The safety committee for accident review is responsible
for determining the preventability of each bus accident. The
makeup of the committee is very important, since operator
incentives or possible disciplinary action will depend upon
the committee’ s decision. In most cases, thereis aprovision
for appealing an adverse decision (i.e., the accident was pre-
ventable). If the initial decision was made by a supervisor,
safety officer, or some other individual, thefirst appeal would
typically go to the committee. Sometransit systems have pro-
visionsfor appealing adverse decisionsto outside saf ety agen-
cies, such asthe NSC.

Sources or References

There are many different approaches to the formation and
operation of asafety committee for accident review. Thefol-
lowing examplesillustrate the wide range of approaches.

« Community Transit (Snohomish County, Washington).
Washington State Administrative Code mandatesthe use
of asafety committee. The committeeincludes 10-12 peo-
ple from management, operations, and administration.
Accident review isbased on NSC guidelines, with therisk
manager making theinitial decision and any appeal going
to the safety committee. A second appeal would go to the
NSC. The committee is also responsible for review and
educational activities leading to “Lessons Learned.”

+ Connecticut Trangit. Connecticut Transit uses one person
to “grade’ an accident according to standards. Its safety
committee will look into the accident review process to
check on fairness of grading and override the grade if the
driver was not treated fairly.

* MARTA (Atlanta, Georgia). MARTA has recently re-
formulated its safety committee as a bus accident review
board. There are three management representatives: the
bus safety officer (chair), the bus training instructor, and
a bus superintendent. The union selects two bus opera-
tors, aong with two alternate names. The chair of the
board conducts the meetings but only votes in the event
of atie. Seethe MARTA profile in Chapter 2, “Monitor-
ing and Managing Bus Operator Safety Performance,” for
more details.

* Regiona Transportation Commission (RTC) in Reno,
Nevada. The accident review processstartswiththe RTC
supervisor who responded to the accident, then to the



other bus operators, then to the Accident Review Com-
mittee, and finally to the Director of Operations. Appeals
can be made to the Genera Manager. The front line
supervisors and peers are close to the situation and base
their reviews on direct knowledge and expertise, which
is hard to contest.

» Metro Transit (Seattle). Metro Transit has one of the
most thorough processesfor determining preventability.
This process has been documented as the “Preventable
Accident Review System.” The process also includes a
determination of severity for each preventable accident.
A complete description of the Metro Transit process,
which represents a“best practices” model, can be found
in Chapter 2.

Evaluation of Effectiveness

No evaluation of the effectiveness of a safety committee
for accident review in reducing bus accidents has been found.

Transit System or Other Contacts

Community Connecticut MARTA
Transit Transit Larry Engleman
Tom Glover Michael Blondin  (404) 848-5233
(206) 348-7141  (860) 522-8101

RTC Metro Transit

Jim Wunder Mike Wines

(702) 348-0400  (206) 684-2915

Computerized Accident or Incident Database
Summary Description

A computerized accident or incident database is an essen-
tial safety management tool for al but the smallest transit
systems (i.e., those that can maintain data files for a small
number of accidents in a manual format). A well-designed
accident database can be used to identify driverswho require
additional training, the specific type of training that they may
require, design or equipment problems with specific buses,
and special roadway conditions that lead to a preponderance
of accidentsin a particular location.

A comprehensive database will alow the system to track
all of the details of both accidents and incidents, including
minor events (such as rocks or other missiles thrown at the
bus) and safety-related maintenance events on the road. An
accident and incident reporting system that uses the database
should be able to provide information on accident character-
istics, causal factors, injuries sustained, repairsrequired, type
of bus, other vehicles involved, costs, driver involved, loca
tion, police involvement, and so forth. Trend analysis using
the database would allow an agency to track very specific
problems (e.g., which types of buses are more likely to be
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involved in side collisions, leading to a decision to retrofit
specia lights or mirrors to solve the problem).

Sources or References

The development of an accident or incident database de-
pends on the specific requirements of each individual transit
system and the nature of the other information systems main-
tained by other departments (e.g., human resources [driver
data), training, and risk management or claims) because of
the need to have a good informational interface among all
systems. There are a number of transit agencies that have
identified their own accident database and accident analysis
systems as being highly effective in reducing accidents. An
examination of the database structure and the use of the
related reporting and trend analysis systems developed by
these agencies may be useful to other transit systems.

» Mississauga Transit (Ontario) has developed a compre-
hensive accident or incident database that enables Mis-
sissauga Transit to track detailed information on all types
of accidents and incidents, even minor ones.

* Muni (San Francisco) has been able to conduct some
excellent published research and statistical analyse