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During the course of the design process for its Metro Rail
Central Control Facility, the Southern California Rapid Transit
District (SCRTD) decided to investigate the potential for ex-
panding the facility into a multi-modal one handling light rail
and bus as well as Metro Rail control functions.
undertaken to assess the advantages and disadvantages of sepa-
rate control facilities as compared with an integrated control

center.

The evaluation of Metro Rail/light rail control facilities

INTRODUCTION

was completed in March 1984.l1 The assessment of bus/rail

control functions began in March 1984 and was structured as a

six-task assignment, as follows:

Task 1l:

Task 2:

Task 3:

Task 4:

Task 5:

Interim Report, prepared by Booz, Allen & Hamilton, March

1984.

Review the present SCRTD Bus Central Con-
trol Pacility's space, staffing, equipment,
and functions, and evaluate future
requirements.

Review the facility space, staffing, equip-
ment, and functions planned for the Metro
Rail Central Control Facility.

Evaluate the Central Control Facility
space, staffing, equipment, and functions
at other selected North American transit
systems.

Evaluate the space, staffing, and equipment
required by a combined bus/rail Central
Control PFacility.

Evaluate existing plans for both bus and
rail Central Control Facilities on the
basis of data gathered at other transit
properties.

ecial Study of Metro Rail/Light Rail Central Control

ELT——L
Facllit

A study was

Integration, WBS 10, SCRTD Metrd Rail Project:



Task 6: Evaluate the Central Control Facility

options open to SCRTD and make
recommendations.

This current report documents the Task 3 effort. It re-
views the control facility layouts, staffing, equipment, and
functions of five selected North American transit systems:

Metropolitan Atlanta Rapid Transit Authority
(MARTA)

Washington Metropolitan Area Transit Authority
(WMATA)

‘Chicago Transit Authority (CTA)

Greater Cleveland Regional Transit Authority
(GCRTA)

Toronto Transit Commission (TTC).

Visits were made to each of these systems, during which control
center facilities were toured and structured interviews were
conducted with supervisory-level personnel. The information
gathered during these visits is summarized in the body of this
report, following a brief description of the study background.

ii
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1.0 STUDY BACKGROUND

To enable the SCRTD to benefit from the experience of

- other transit systems, an evaluation was conducted of the

facility layouts, staffing, equipment, and functions of the
control centers at five North American transit properties. The
five properties selected for evaluation are all multi-modal
systems that demonstrate varying degrees of integration in
bus/rail control. The selected properties, and their degree of
control integration, are as follows:

Metropolitan Atlanta Rapid Transit Authority
(MARTA)-<Heavy rail and bus operations with a
complete separation in control locations and
functions

. yashin?ton Metropolitan Area Transit Authority

{WMATA)--Bus and heavy rall operations with co-
location of facilities but separate supervisory
structures

. Chicago Transit Authority {(CTA)--Bus and heavy

rail operations with co-location of facilities
and joint supervision of functions

Greater Cleveland Regional Transit Authority
--Bus, heavy rail, and 1light rail opera-
tions with integrated rail control but separate
bus control location and functions

. Toronto Transit Commission (TTC)--Bus, heavy
rail, and light rail operations with co-location
and complete integration of control.

Visits were made to these systems in April 1984, during
which control facilities were toured and interviews were con-
ducted with slpervisory-level personnel knowledgeable of both
bus and rail control operations. (See Appendix A for a list of
personnel interviewed.) A gquestionnaire was used to structure
these interviews. The questionnaire, developed by SCRTD and
included as Appendix B, sought the following information:

Facility
. Floor plan



. Utilization of particular areas (e.g., computer
room, equipment room) by bus/rail operations
staff |

. Availability and use of training room

. Type of access control

Personnel

* ' Organizational structure and responsibilities

. Types of staff training

. Maximum/minimum staffing levels

. Utilization of field personnel

Functions/Equipment

. Availébility and use of various tools/equipment

. Weaknesses of current equipment

. Assignment of control functions

. Method/responsibilities/equipment for responding
to: .

- Security incidents

- Maintenance needs

- Passenger assistance reguirements
- Traction power problems

- Rail system failures

. Assignment of communications responsibilities,
means of communication, distribution of calls,
monitoring and recording of communications

*+  Troubleshooting methods

. Advantages/disadvantages of preseht control
arrangements.

Chapter 2 presents a brief description of each of the five

transit systems. The information gathered during the course of
the site visits is presented in Chapter 3.
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2.0 OVERVIEW OF SELECTED TRANSIT SYSTEMS

This chapter briefly summarizes the operating characteris-
tics and approach to control fiunctions at each of the five
transit properties visited during the course of this study.

~ All of the transit properties condict multimodal bus/heavy
rail operations. Two of the properties, GCRTA and TTC, also
operate light rail lines and TTC also operates trolley buses.
The operating characteristics and relative size of the five
properties are summarized in Exhibit 2-1.

The degree of integration in bus/rail control functions,
and the equipment used for vehicle control, varied from prop-
erty to property. At MARTA, the control centers for bus and
rail operations are geographically separate, and coordination
between the two is achieved through radio and telephone commun-
ications, Station CCTV monitoring and passenger assistance
functions are conducted from three facilities that are separate
from the bus and the rail control centers.

MARTA rail facilities and operations are monitored by
mimic boards and CRT displays. Bus dispatch operations are
performed by radio, with no capability for automatlc vehicle
monitoring or locating.

At WMATA, bus and rail operations are co-located, but the
co-location occurred because of the availability of space
rather than because of any anticipated benefits. Nevertheless,
WMATA management perceives that operational advantages have
been derived from the co-location, partlcularly in the ability
..to coordinate responses to emergency situations.

Train control at WMATA is achieved entirely through the
use of CRTs; no mimic boards are provided. Bus operations are
controlled by radio; no automatic vehicle monltorlng or locat-
ing equipment is used.



EXHIBIT 2-1

General Characteristics of Five Selected Transit Properties

CTA

CharaCtgristic_ MARTA WMATA GCRTA TTC
Number of buses 778 2,028 2,307 1,088 1,407
Annual bus miles 28.9 51. 77.0 20. 6.3

(millions)

Number of heavy 120 298 1,895 100 630
rail vehicles

Number of light - - - 79 306
rail vehicles

Number of route 16 39 175 51 79
miles (rail)

Number of stations 20 44 140 18 49

Total annual 105 170 561 74 406

passengers
(millions)
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At CTA, the bus and rail control centers are co-located,
and this co-location occurred spec1f1cally to achieve opera-
tional advantages. Train controél is accomplished by monitoring
chart recordings of vehicle locations. The equipmeéent is an-
tique but effective. A new rail line to O'Hare Airport will
employ a modern automatic train control system, and CRTs will
be used to monitor operations on the line. A mimic board is
also being installed within the rail control center, but it
will be used in a public relations capacity rather than for
operations control.

At GCRTA, heavy rail and light rail control functions are
completely integrated, while bus control is completely sepa-
rate, both in location and operations. GCRTA currently uses
zone control towers for its rail operations. However, a new
centralized rail control facility, which will employ CRTs, will
soon be opened. . Bus operations at GCRTA are controlled by a
radio communication system equipped with automatic vehicle
locating capabilities.

At TTC, the most complex of the properties surveyed, all
surface vehicles (buses, trolley buses, and light rail vehi-
cles) are controlled by a single pool of dispatchers. Heavy
rail control operations are also performed at this facility by
two dedicated train c¢ontrollers.

For its bus operations, TTC is currently experimenting
with automatic vehicle monitoring {AVM) equipment and has plans
to Use AVM on a systemwide basis. The equipment will be in-
stalled at each bus division, but a central point of coordina-
tion will be maintained within the present control center.

Details on the functional characteristics of the five sur-
veyed systems are given in the following chapter.
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3.0 FUNCTIONAL COMPARISON

The examination of control functions at the five selected
transit properties revealed significant differences as well as
similarities. To compare and contrast transit control technol-
ogy and procedures at the surveyed systems, this chapter pre-
sents data on their:

. Facilities

. Organization
. Operations and technology.

3.1 FACILITIES

The investigation of space allocation at surveyed proper-
ties considered total floor space provided for control func-
tions, as well as the space allocated to:

. Bus Control: Bus dispatching, computer, and
equipment rooms

. Rail Control: Train/power control, computer,
and equipment rooms

. Security Dispatching Rooms

. Passenger Assistance

. CCTV Monitoring Rooms.

The findings of this investigation are summarized in
Exhibit 3-1. As that exhibit indicates, total floor space
allocated to central control functions varies significantly
-among the properties, ranging from about 5,700 square feet at
CTA to approximately 12,000 square feet at TTC. The total
floor space correlates to some degree with property size, but
facility size is also a function of such other variables as the
control technologies employed by a system, space availability
constraints, etc.



Control Facility Space Allocation
(in sgquare feet)

Functions

Bus Control(b)

Dispatch
Computer
Equipment

Total

Rail Control

Train Control/
Power Control

computer
Equipment

Total

Security

Dispatching

Passenger Assistance/
CCTV Monitoring

Total

a.
bl

EXBIBIT 3-1

Rail information represents new facility.

Peak vehlcles-
TrC--1,500.

GCRTA--750;

MARTA WMATA CTA GCRTA(a) TTC
600 500 1,350 1,500 2,200(c)
(d) 350 250 150 2,500(c)
(d) (e) 165 (d) (d)

600 850 1,765 1,650 4,700
2,700 1,000 1,930 2,900 3,200
1,200 2,680(f) 325 1,280 1,250

300 2,310 1,650 1,800 3,025
4,800 5,990 3,905 5,980 7,475

(g) 350 0 0 0

3,000(g) 0 0 0 0

8,200 7,190 5,670 7,630 12,175
MARTA--580; WMATA--1,600; CTA--1,900;

Represents planned AVM/communication system; space distribu-
tion between 10 separate divisions (e.g., each division will
have approximately 220 square feet for dispatch and 250

square feet for computers).

Included in bus dlspatch room allocation.
Included in rail equipment room.
Includes 1,000 square feet of computer support faczlity space.
Divided among 3 zone centers; includes 900 sgquare feet for

security dispatching.



The total floor space allocated to bus control functions
also exhibits marked variations. TTC will have the greatest
allocation when their AVM system is implemented on a systemwide
basis. The 4,700 square feet which is shown in Exhibit 3-1
reflects the estimated space requirements for the AVM system at
TTC. It should also be noted that the 7,475 square foot space
allocation for rail control at TTC includes the present bus
dispatch function. The TTC central control operation does not
differentiate between the surface transit modes, and the amount
of space required for each could not be ascertained. 1In addi-
tion, it is important to recognize that the TTC's AVM system is
distributed among 10 separate bus divisions, each of which
requires two computers and AVM equipped work stations. A cen-
tralized bus control center would significantly reduce total
bus control space requirements (particularly through computer
sharing), and total floor space would be more comparable with
that of other systems.

The total floor space allocated to bus control at: CTA and
GCRTA is szmllar, at 1,765 and 1, 650 square feet, respec-
tively. This is surprising, in that the extent of their bus
operations is not comparable. GCRTA operates approximately 750
peak vehicles, while CTA's operations are more than double that
size, at 1,900 peak vehicles. The explanation of this is
twofold. The work station layout of the GCRTA is such that
considerable c¢irculation space is provided. Also, the CTA
utilizes a conveyor belt to divert action calls from dis-
patchers to sypervisors:; therefore, work stations must be
grouped accordingly.

Bus control space at WMATA is considerably smaller than at
CTA and GCRTA, because their control room is physically con-
strained. An expansion study is currently being undertaken. '

Within the rail control area, train control/power control
space allocations are relatively consistent, ranging from about
2,000 to 3,000 square feet at all properties but WMATA. WMATA
has only 1,000 square feet allocated to train/power control,
but again the facility is physically constrained, and expansion
is being considered.

The space allocated to rail control equipment and computer
rooms exhibits wide variations among the surveyed properties,
ranging from approximately 2,000 square feet at MARTA and CTA
to about 4,300 square feet at TTC and to almost 5,000 square
feet at WMATA The latter figure, however, 1ncludes bus as
well as rail control equipment, and also includes approximately
1,000 square feet of computer support facility space. The
variations occur primarily because of vast differences in
computer technology that exist among the systems, as well as
because of the sizes of the systems themselves.
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Of the five surveyed properties, MARTA and GCRTA have
completely separate bus and rail control facilities. At the
three remaining systems--wWMATA, CTA, and TTC--common space is
provided for certain control functions. Exhibit 3-2 summarizes.
those areas that are shared by bus/rail control at these three
systems, and floor plans are attached at the end of this report.

Access to control facilities--whether separate or co-
located--is controlled at all surveyed systems except TTC,
where this feature is currently being added (see Exhibit 3-3).
At the four properties with access control systems, personnel
questioned the advantages of and cost justification for re-
stricting access to the control center. It was also indicated
that. the access control systems have not proved eXtremely reli-
able, highlighting the need for careful system and egquipment
selection.

3.2 ORGANIZATION

This section summarizes findings concerning the organiza-
tional structure and staffing levels for bus and rail control
at surveyed properties, and the training provided for control
staff members.

3.2.1 Organizational Structure

Exhibits 3-4 through 3-8 illustrate .the organi-
zational structure for bus/rail control functions at
each of the five properties considered in this
study. As can be seen, each structure is unique:

. MARTA has separate departments for all
bus and rail functions, and the admin-
istration of transit operations is not
combined below the level of Director
of Transportation.

. WMATA also separates its bus and rail
("service®) departments, but this
structure is unique because the
Assistant General Managder of Transit
Operations also is responsible for
maintenance functions.

. CTA combines the administration »>f
rail and bus operations contrfol at its
control center. A manager, the Super-
visor of Control, manages both bus and
rail control functions so that, organ-
izationally, bus and rail operations
are separated only at the dispatch
level.
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EXHIBIT 3-2
Space Shared by Bus and Rail Control

Facility Common to

Bus/Rail Control WMATA CTA _TTC(a)
Computer Room X X
Equipment Room X X X
Maintenance Room X X
Relief/Lunch Room X X X
Training/Conference Room X N.A.
Visitors' Gallery X X (b)

Note: "X" indicates that the room is shared.

"N.A." indicates that the room does not exist.

When TTC implements its planned AVM equlpment, the control
functions and facilities for this mode will be distributed
among the divisions, and the sharlng of space as indicated
will no longer apply. A central bus command station will
remain in the current rail facility, however, so some shar-
ing will occur, but the bulk of bus control space will be
separate.

A visitor's gallery is currently being added between the

- train/power control rooms and within the space allocated to
these functions.
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EXEIBIT 3-3
Facility Access Control

Access Control Method ~ MARTA  WMATA CTA GCRTA  TTC(a)
Code Entry : X(b)
ceTv : X X(b)
. ID Card Reader _ X _ X(c)
Lag Book X

a. Under consideration
b. Equipment does not function.
¢. Planned for new facility.
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TRANSPORTATION DIVISION ORGANIZATIONAL CHART

DIRECTOR OF
TRANSPORTATION

EXHIBIT 3-4

Metropolitan Atlanta Rapid Transit Authority

Organization Chart

SECRETARY
[ 1
ASSISTANT OIRECTOR - ASSISTANT DIRECTIR
FDR BUS FOR RAIL
TRANSPORTATION TRANSPORTATION
SECRETARY SECRETARY
[ ' _ [ . |
MANAGER OF R
OIVISION DIVISION DIVISION A MANAGER OF SAFETY MANAGER OF MANAGER OF :
MANAGER MANAGER MANAGER T EAvices AND TRAINING SECURITY CENTRAL CONTROL DIVISION MANAGER
CLERK TYPIST CLERK TYPIST CLERK TYPIST CLERK TYPIST CLERK TYPIST
ASSISTANT ASSISTANT ASSISTANT CHIEF OF RADIQ ASSISTANT | chiercenTrAL CHIEF DF YARD DIVISION
OIVISION MANAGER DIVISION MANAGER 0IVISION MANAGER COMMUNICATIONS MANAGER OISPATCHERS OPERATIONS DISPATGHER
CHIEF DIVISION CHIEF DIVISION CHIEF DAVISION SUPERVISOR RAIL DPERATIDNS
OISPATCHER OISPATCHER OISPATCHER OF RADIO TRAINING CAPTAIN
' SOMMUNICATIONS SPECIALIST
- RECORD CLERK
f i | ]
~ SAFETY TRAINING SAFETY SAFETY :
DIVISION il DIVISION DIVISION COMMUNICATIONS T : CENTRAL YARD | LINE o STATION
0ISPATCHERS SUPERVISOR 0ISPATCHERS SUPERVISOR 0ISPATCHERS SUPERVISOR DISPATCHERS INSTAUSTOR INSTRUCTOR e aCTCR INSTRUCTAR SERGEANTS DISPATCHERS SUPERVISORS SUPERVISORS MASTERS
‘ — RADIO
OPERATORS
INVESTIGATOR  {—
POLICE
OFFICERS
, I _ ] - I |
TRANSFER JANITOR? ZONE CENTER SECURITY FACILITY L PABX " - TRAIN
OPERATORS OPERATORS OPERATORS CLERK PRESSER MONITCRS GUARDS ATTENDANTS _DPERATOR OPERATORS
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EXHIBIT 3-5
Washington Metropolitan Area Transit Authority
Organization Chart

GENERAL
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EXHIBIT 3-6

CHICAGO TRANSIT AUTHORITY
‘CENTRAL CONTROL ORGANIZATION CHART

DIRECTOR BUS-RAIL
CONTROL SUPERVISIDN

—

AREA SUPERINTENDENT

AREA SUPERINTENDENT

AREA SUPERINTENDENT

OF RAIL DPERATIDNS OF CONTROL OF 8US DPERATIDNS
ROOM
$.0.C.
S.O;I:; PDWEH S.O.C;
RAIL CONTROL BUS
RAIL BUS
CONTROLLERS CONTROLLERS
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EXHIBIT 3-7

GREATER CLEVELAND RAPID TRANSIT AUTHORITY
FUTURE RAIL CONTROL ORGANIZATION CHART

RAIL BISTRICT SUPERINTENDENT OF
SUPERINTENDENT . RAIL CENT CONTROL
INSTRUCTOR : LDAD
- DISPATCHER
RAIL PLANT ___| CENTRALCONTROL YARD
SUPERVISOR :‘ SUPERVISDA CONTROLLER
l :
[
|
ASST. MAINTENANCE ‘ _ RAIN. TRAFFIC YARD CONTROLLER
SUPERVISOR RAIL SUPERVISOR :_ 71  suPERVISOR SUPERVISOR
| I | |
ASSISTANT JANITOR MAINTENANCE _
SUPERVISDR LEADER{D) | OPERATORS |- _:
: I | l |
i MAINTENANCE INFO BOOTH B __l
I TECHNICIAN (2) ATTENDANTS |
} I [ |
| STATION L
| MAINTAINER (2) ATTENDANTS
! C
|
] MAINTENANCE
I TRAINEE (2)
|
! I
L ———— JANITOR (2)
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EXHIBIT 3-8
Toronto Transit Commission
Organization Chart

GENERAL MANAGER
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ASSISTANTS
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. GCRTA has separate departments for all
bus and rail functions and the admin-
istration of transit operations is not
combined below upper level management
(bus organizational chart unavailable).

. TTC has a completely integrated organ-
izational structure for bus, trolley
bus, LRT, and rail operations.

Those transit properties which have .integrated
organizational structures indicated that, in their
opinion, significant advantages are derived from that
approach:

. Prompt decision-making is facilitated

. A single command point is established
that minimizes the potential for in-
accurate information and that facili-
tates communications (with staff,
management, and the media) during an
incident and consistent documentation
afterward

. There is accountability for decisions
made during an incident.

The principal disadvantage of an integrated
organizational structure is the broad responsibility
invested in the control center supervisor. He/she
must be cognizant of both bus and rail.operations
control and schedules and must possess substantial
leadership skills.

3.2.,2 staffing Levels

: The maximum and minimum number of staff membérs
involved in bus and rail control operations at each
of the five surveyed properties is summarized in
Exhibit 3-9. As that exhibit indicates, staffing
levels vary widely from property to property, ranging
from 10 at GCRTA to 22 at WMATA. This wide variation
is explained by the operational and technological
differences that exist among the properties, includ-
ing the following:

. Divisional or zonal segmentation of

control within a single mode increases
control staff requirements.
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EXHIBIT 3-9
. staffing Levels

Staffing Area MARTA WMATA _CTA GCRTA _TTC

Train Control

Maximum 2 7(a) 4 3. 2

Minimum 1 4 1 1 1

Power Control

Maximum ‘ 1 (b) 2 1 2

Minimum 1 1 1 1

Bus Control

Maximdm 4 & 6 3 7

Minimum 1 1 2 1 3

Maintenance

Maximum 4 1(c) 1(c) 1(c)

Minimam o2 1 1
. Security

Maximum 9(d) 4 1

Minimum

Passenger.Assistach

Maximum 2 (b) 1

Minimum 1

Room Supervisor

Maximum 1 (b) 2 1 1

Minimum 1l 1 "1

TOTAL _

(aximum) 21 22 16 10 13

a. Includes 1 supervisor, 1 power control operator; 1 vehicle

.maintenance technician, and 1 P.A. operator.

b. Included in Train Control.

c. On-site communication -equipment maintainer.

d

‘ . Includes three supervisors.
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- TTC currently controls all surface
vehicles (bus, trolley bus, and
light rail) from a central loca-
tion employing a peak staff of 7
dispatchers. However, following
systemwide implementation of AVM
and distribution of control among
the individual bus divisions, peak
staff requirements will rise to
approximately 20.

- MARTA's passenger assistance and
CCTV monitoring functions are con-
ducted from three separate zone
centers, imposing a need for a
separate supervisor at each cen-
ter, rather than a single super-
visor at a central location.

. staff levels at central control facili-
ties for bus operations depend not only
on fleet size but also on the ratio of
street supervisory staff to fleet size.

- CTA has a peak fleet of 1,900
vehicles, but only 4 dispatchers
receive calls from vehicle opera-
tors (2 supervisors complete all
action calls). This comparatively
large load on the bus dispatchers
(475 buses per dispatcher) is
alleviated, however, by the large
street supervisory staff (70)
employed by CTA. The street
supervisors assume some of the
control responsibilities that
would otherwise devolve upon the
dispatchers.

- MARTA also has 4 peak dispatchers,
but a fleet of only 580 buses.
This relatively small load on bus
dispatchers (145 buses per dis-
patcher) negates the need for a
large street supervisory staff.
Therefore, MARTA's coutrol is

- efficiently maintained with only 8

street supervisors.

A summary of bus dispatch/street supervisory

staffing levels and workloads is given in Exhibit
3-10.
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EXHIBIT 3~-10

. Distribution of Bus Control
Peak _Peak
Vehicles Number of Vehicles
Peak Number of Per Street Per

Vehicles Dispatchers Dispatcher Supervisors Supervisor

MARTA 580 4 145 8 73
WMATA 1,600 5 320 34 47
CTA 1,900 4(a) 475 70 27
GCRTA 750 3 250 15 . 50
TTC(b) 1,500 _ 7 214 40 38
TTC(c) 1,500 15 100 40 38

a. 4 dispatchers receive calls; 2 additional supervising
dispatchers follow-up on action calls.

b. Current levels.

c. Adjusted levels for systemwide AVM.
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3.2.3 Staff Utilization

All of the systems surveyed provide a street
supervisory staff to support operations. 1In general,
street supervisors are dedicated to a single mode.
The exception to this is WMATA, where a common pool
of supervisors is used for bus and rail. )

The number of peak supervisors deployed by each
system is shown on Exhibit 3-11. As illustrated,
assignments are distributed between fixXed and roving
locations.

Street supervisory forces are dispatched by the
control center at all of the systems. Vehicle opera-
tors notify central control of assistance require-
.ments and dispatchers inform the street supervisor.
While direct radio communication between bus opera-
tors and street sUpervisors is possible at all of the
properties, this is not routine., Even emergency
situations are handled through central control.

Maintenance forces are also dispatched directly
through the control center at all systems. The TTC
has a dedicated telephone "hot line® to the mainte-
nance supervisor. WMATA provides a maintenance dis-
patching unit, with a peak staff of four, co-located
with bus and rail control. They also have a vehicle
maintenance technician on-site in the rail control
room to provide trouble shooting assistance.

Maintenance personnel are not normally shared
between modes. However, the maintenance of all radio
communication, telecommunications, and computer
equipment is normally conducted by a common pool of
maintenance personnel regardless of the transit
mode. (The exception to this rule occurs at MARTA,
where telecommunication maintenance personnel are
dedicated to a specific mode.) The CTA and TTC each
provide a technician who is resident at the central
control facility.

Bus and rail system security is maintained by a
common pool of transit police/security personnel at
all of the systems except the CTA, which relies upon
the city police. WMATA has a co-located dlspatch
center where police dispatchers communicate with rail
or bus control personnel to dispatch officers to the
scene of an incident. The GCRTA also has a dedicated
police officer dispatching security personnel, al-
though this is disjoint from control. MARTA and the
TTC both dispatch security forces dlrectly from their
control centers.
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MARTA
WMATA
CTA

GCRTA

TTC

Field Supervisor Staffing Summary

EXHIBIT 3-11

Common Pool

Fixed

Roving

BuUs Rail
Fixed Roving Fixed Roving
- 8 - 6
20 50 24 -
7 8 8 -1
- 40 - 8
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3.3

The approaches used for intermodal security
coordination vary cénsiderably. WHMATA, with co-
location of bus control, rail control, and security
dispatching can readily coordinate the response to an
incident. At the TTC, police forces are dispatched
directly by personnel in their intermodal control
center via a dedicated radio channel. Even after the
AVM for bus control is implemented systemwide a cen-
tral bus control command station will be maintained
at the TTC's current rail/power/surface control cen-
ter to coordinate both security and operational
emergencies.

The GCRTA achieves intermodal coordination by
maintaining a dedicated supervisory radio channel.
Security incident information is transmitted over
this channel and security police and supervisors
communicate directly. <Coordination is removed from
central control responsibility and is managed by the
Street supervisors.

At MARTA, police are dispatched directly from
the bus control center or the rail zone centers.
Coordination is acheived by control personnel through
communication between the control centers.

TRAINING

This section discusses training programs for contrédl staff

at each of the five selected properties. Entry-level qualifi-
cations are first considered, followed by a description of
training and retraining programs. Finally, a discussion of
qualification requirements across modes (bus and rail) is given.

3.3.1 Entry-Level Qualifications

Extensive field supervisory experience is a
prerequisite for employment as a train controller at
all of the properties, and as a bus controller at
four of the properties. The eXxception is TTC, where
surface (bus, trolley, light rail) dispatchers are
not hired necessarily from supervisory ranks; how-
ever, heavy rail train controllers at TTC must have a
minimum of 2 years experience as field supervisors.
CTA differs slightly from the other four properties
by drawing its train controllers not only from rail
supervisory personnel, but also from bus supervisory
personnel and bus senior dispatchers.
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3.3.2 Training Prodrams

Training programs for bus control staff are
10-12 weeks long at CTA and 3-4 weeks long at the
remaining four properties. All properties viewed the
duration of their training programs as adequate
except TTC, where a longer period is desired. Their
situation is unique, however, as dispatchers are not
hired necessarily from supervisory ranks. They must
learn trolley bus and light rail, as well as bus
routes and operations in four weeks.

Training programs for rail control staff are in
all cases more eXtensive than for bus dispatchers.
MARTA precedes a 3-4 month on-the-job (OTJ) training
period with 3 weeks of classroom experience. The
TTC, WMATA, and GCRTA also provide on-the-job train-
ing programs for rail controllers; GCRTA supplements
its QJT with the Use of simulation equipment.

At CTA, a l10-day management course must be taken
by all rail control candidates prior to the start of
" actual training. A 6-9 month field training program
is then given to familiarize the future controller
with all routes and all rail- and tunnel-related
jobs. This is followed by 3 months of OJT, for a
total training duration of one year. Following an
additional year as a train controller, personnel can
then qualify for power control through an QJT period
of about 9 months.

The stated rationale for CTA's extensive train-.
ing for both bus and rail control personnel is that:

. Thoroughly qualified controllers
increase the efficiency with which
service is provided and maintained.

. Emergencies are handled more readily
if control personnel are thoroughly
" qualified.
. Control staff are better prepared for

eventual promotion to supervisor of
the control room (bus and rail).

These contentions are supported by the efficiency
with which emergencies are handled.
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3.3.3 Retraining/Requalification

Only TTC has a formal retraining program for its
surface (bus, trolley bus, light rail) dispatchers,
administering an annual requalifying test to these
personnel, TTC also has made provisions for retrain-
ing dispatchers once AVM is implemented systemwide,
Dispatchers will be continually rotated with street
supervisors to maintain their knowledge of street
operations.

At all other properties, retraining of bus dis-
patchers is an ad hoc process, It typically coin-
cides with equipment or service changes, or as needed
to refamiliarize personnel with a particular
procedure.

Requalification of rail controllers occurs at
all systems except GCRTA--formally at MARTA, WMATA,
and TTC and informally at CTA. MARTA, WMATA, and TTC
administer written tests, with a high minimum accept-
able grade required to pass. Failure can result in
retestlng, retraining, or dismissal. The test, which
is given every 6 months at MARTA and annually at
WMATA and TTC, includes questions on emergency proce-
dures, operator and supervisory procedures, safety,
security, maintenance (troubleshooting), and
equipment.

At CTA, on-going refamiliarization occurs to
keep rail controllers abreast of service or equipment
"changes, or to investigate observed procedural or
performance inadequacies.

3.3.4 Multiple Bus/Rail gualification

Qualification of control staff in bus.and rail
operations occurs routinely only at CTA, where the
integration of operations and joint supervision of
control functions requires the Supervisor of Control
to be proficient in all areas. To prepare staff for
eventual promotion to this position, selected staff
members receive training in bus, train, and power
control functions. To insure retention of knowledge
and to provide appropriate experience, the multi-
qualified controllers rotate between the three con- -
trol functions.

MARTA and GCRTA also allow certain individuals
to qualify in both modes, but only on an exceptional
basis.
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3.4 OPERATIONS AND TECHNOLOGY .

This section focuses on the operations, equipment, and
technology adopted by the five surveyed transit properties in
fulfilling their central control functions, both for bus and
rail systems. The section examines communication interfaces
and procedures, control and support technologies, and passenger
assistance, security dlspatchlng, and emergency response equip-
ment and procedures.

3.4.1 Communications Interface

Bus dispatchers and rail controllers generally
serve as the communication link between vehicle oper-
ators and other required personnel, such as security
forces, maintenance personnel, supervisory personnel,
and emergency services. The central control communi-
cation interfaces at the five properties surveyed
during the course of this study are illustrated in
EXhibits 3-12 through 3-16.

As the exhibits illustrate, in most cases the
communication interface within a mode is straightfor-
ward and similar from property to property. A bus
operator will, for instance, report a need for main-
tenance to the bus c¢entral control facility. The
dispatcher will provide advice if appropriate or will
relay the information to maintenance, where a
course-of~action is decided. The dispatcher then
reports back to the bus.

For problems requiring coordination between
modes, the communication interface becomes more
complex. At TTC and CTA the necessary intermodal
coordination is facilitated by the integration of
bus/rail control, with responsibility for both being
invested in one person, a Supervisor of Control.
Coordination is thus enhanced, for one person is in
charge of the coordination effort and communications
between bus and rail control personnel is direct. At
WMATA, the bus/rail control functions have separate
supervisory structures, but the communications inter-
face is facilitated by the co-location of facilities,
enabling face-to-face communications between bus dis-
patchers, rail controllers, and security personnel.
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EXHIBIT 3-13

CONTROL COMMUNICATION INTERFACE: WMATA

BUS CONTROL ROOM RAIL CONTROL RDOM
SUPERVISOR SUPEAVISOR,
VEHIGLE MAINT, P.A
DISPATCIERS TECHNITIAN MONITOR
SECURITY
ROOM
4 i
L s 4 1 .
BuS R FIELD BUS- : TRANSIT - { ATTENDANTS FIELD RAIL MAINT, TRAIN PATADNS ON
OPERATORS | °| SUPERVISORS) MAINT. POLICE k SUPERVISDRS DISPATCH OPEAATORS PLATFORM
LEGEND:

FACE-TO-FACE COMMUNICATION
+— AAOID/TELEPHONE COMMUNICATION
~—eet ONE WAY COMMUNICATION

a—e— p NN RQUTINE.COMMUNICATION




vZ-g

EXHIBIT 3-14
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EXHIBIT 3-15

CONTROL COMMUNICATION INTERFACE: GCRTA
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EXHIBIT 3-16
CONTROL COMMUNICATION INTERFACE: TTC
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Conversely, the bus/rail modes at MARTA and the
GCRTA not only have separate supervisory structures
but are also housed in completely separate facili=
ties. Coordination among the central control person-
nel for bus and rail systems thus depends on radio
and telephone communications. No single centralized
point of coordination exists.

The advantages of co-located control facilities
are apparent:

. Intermodal coordination becomes easier

. The impact of communication equipment.
failure is reduced

. Incident processing time decreases

. Information accuracy/rellablllty may
increase.

These observations were supported during study
interviews, particularly with regard to emergency
situations. As an example, the CTA boasts a response
time of 10 to 15 minutes to provide a 20-vehicle bus
shuttle. They cite their integrated control system
as facilitating this performance.

3.4.2 Qperations Control Assignments

Operations control assignments are made by geo-
graphic zone or by route for rail, and either zone or
garage for bus, at all of the transit systems. An
assignment summary is shown on exhibit 3-17.

For bus operations, automatic call distributing
to the next available controller and transferring
capabilities are available only at WMATA, although
TTC surface dispatchers can select calls on any
channel. At the other properties, each dlspatcher is
assigned the responsibility for vehicles on a unigue
radio channel.
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EXHIBIT 3-17
Control Assignments

MARTA WMATA CTA GCRTA
Zone Garage Garage Garage
Route Zone Route Zone

3-28

TTC

Zone

Zone



3.4.3 Cont:ol,Tgchnologx

In fulfilling their central control functions,
the five surveyed transit properties use similar
primary equipméent for bus operations control, but
vary somewhat in their equipment choice for rail
control. Exhibit 3-18 summarizes the central control
equipment at each of the five properties.

For bus operations control, all properties use a
data-enhanced radio communication system. as their
primary equipment. GCRTA and CTA also have automatic
vehicle locating (AVL) systems, although CTA uses
this feature only in emergency or exceptional situa-
tions. Automatic vehicle monitoring (AVM) is not
used at any system at present, although TTC is cur-
rently testing this feature on 100 buses at one divi-
sion and plans to implement AVM systemwide in the
short term.

Rail control is accomplished with CRTs at WMATA
and will be at the GCRTA when its new rail control
facility becomes fully operational. TTC uses a mimic
board and MARTA uses a mimic board and CRTs. The CTA
is installing a mimic board for the new airport
line. The mimic board will be used for public rela-
tions and CRT displays will be employed for actual
train control.

puring interviews with transit property person-
nel concerning train control equipment, benefits of
both CRTs and mimic boards were identified:

. CRTs provide more information and in
greater detail

. CRTs require less space

. Mimic boards allow the controller to

see the entire line displayed, simpli-
fying monitoring duties.

A8 both CRTs and mimic boards have operational advan-
tages and have been proven effective at many transit

properties, equipment selection appears to be a mat-

ter of preference. Neither system is inferior to the
other, and each provides unique benefits.



EXEIBIT 3-~18
Control Equipment

Equipment MARTA WMATA CTA GCRTA _TTC_
Rail Control A
EqQuipment

Mimic Boé:ds X X(a) X(b) X
CRTS X X X(a)
Pen Graph X

Power Control
EqQuipment

Remote Control 7 ,
Substations X X (c) X(d) X

Bus Control
Eduipment

Data enhanced ‘
radio X X X X X

AVL X X(e)
AVM X(f)

a. Airport extension only. ,

b. CRTs for train control are planned for new facility.

€. Remote control is being added.

d. Remote control for heavy rail only; this feature is being
added for light rail.

e. Also have automatic mechanical monitoring capability.

f. Presently being tested; expect to use systemwide.
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3.4.4

Support Technology

The supporting technological equipment/tools of
the central control systems at each of the five sur-
veyed properties are strikingly similar (see Exhibit

3-19):

All five properties have visual dis-
play and control capabilities for
train location and power supply
monitoring.

All properties but GCRTA maintain
hard-copy files on bus location and
status.

No property but CTA has on-line vehi-
cle maintenance hard-copy information.

All five propérties have a data-
enhanced radio communication system.

All properties (except GCRTA) have
intrafacility (e.g., console to con-
sole) intercom capabilities.

All properties but WMATA have emer-
gency hotlines.

All properties but GCRTA have direct
communicat:ion links to field mainte-
nance personnel.

All five properties record all radio
calls, and four record telephone calls
(see Exhibit 3-20).

3.4.5 passenger Assistance Equipment/Methods

All five of the surveyed properties have provi-

sions for passenger assistance, although the types of
assistance provided vary among the properties. The

CTA control center communicates with rail patrons in
emergency situations only. <Conversely, TTC control=-

lers provide routine customer information.

A summary

of rail passenger assistance methods and eguipment

are provided as Exhibit 3-21.



Equipment/Tools Available in Control Centers

Equipment/Tool

Train Location:

Hard-Copy Reporting

Visual Display & Control

Power--visual Display
Control - -

Bus Location & Status-~-
Hard Copy

- On-Line Maintenance--
Hard Copy

Radio Communications

Data-Enhanced Radio
Communications

Intercom--Intrafacility
Emergency Hotlines

Incident Processing--
CRT/Keybrd./Prt.

Telephone/Radio
Cross=-Patch

EXHIBIT 3-19

MARTA WMATA

o

X(b)

X(d)

Direct Commication Link to
Field Maintenanc¢e/Trans-

portation Facilities

CCTV Monitoring .

Radio/Telephone Recording

& Playback

a. Emergency location only.
b. Rail only - highly recommended having bus/rail intercom

capabilities.
c. Intermodal.
d. Rail control only.

X(c)

X
(e)

X(f)

CTA

X(a)

e. Available in stations; monitored by attendants.

f. Telephone, radio, and environment recording for rail center;

radio recording only for bus.
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MARTA
WMATA
CTA

GCRTA

TTC

EXHIBIT 3-20
Communication Recording

‘Tape
Storage
Radio Telephone Other Duration(a)
X X 60 Days
X X X(b) 30 Days(c)
X x(d) 30 pays
X 2 Years
X X 30 Days

a. How long tapes are held prior to re-recording.
b. Environment microphone in rail control center.
c. Security dispatching tapes held for one year.

d. Emergency lines only.



EXHIBIT 3-21
Rail Passenger Assistance Summary

MARTA WMATA CTA GCRTA TTC
Communication
Direct with X X
Passengers
Through Station X X X X X
Attendants
Type of Assistance
Routine X X
Emergency X X X X X
Method
Public Telephone X X
Emergency X X X
Telephone
CCTV X X X X
Radio X X X X
Intercom X X X
Visual Display : X ' X
Board
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An interesting feature for passenger assistance
utilized by WMATA and TTC is display boards within
the rail stations, WMATA's provides a vehicle loca-
tion display, while the TTC controllers transmit mes-
sages directly to patrons in stations. The latter
application is particularly beneficial in directing
patrons during emergencies. Both transit systems
recommend visual display during emergencies, also
citing the revenue attained through commercial adver-
tising on those displays.

CCTV equipment is utilized by all of the systems
for passenger security, and in some cases for revenue
Security. Station attendants generally monitor the
screens, eXcept at the CTA where local police monitor
the four CCTV-equipped stations.

At the GCRTA, only one station--the airport
terminal--has CCTV capabilities. The TTC, WMATA and
MARTA monitor all stations. MARTA is unique in that
this function is accomplished by security personnel
in three distinct zone centers.

The TTC also uses CCTV for crowd control at
major interchange or transfer points. A public
address system enables station attendants to convey
routine or particular messages to patrons in the
stations. Central control can also transmit patron
messages directly.
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4.0 CONCLUSIONS

The final section of this report will highlight informa-
tion presented in the preceding text. The information should
be interpreted only as a summary of site visit data. Actual
recommendations based on this information will be made within
final report containing all recommendat:ions.

Facility

The total floor space allocated to central con-
trol functions ranged from 5,670 square feet at
the CTA to 12,175 at the TTC. Included in the
latter is an estimated 4,700 square feet re-
quired for the new systemwide AVM system.

The space provided for train control/power con-
trol was consistent within a range of approxi-
mately 2,000 to 3,000 square feet. (WMATA pro-
vides only 1,000 square feet but are admittedly
crowded and considering eXpansion.)

Bus control provisions showed marked variations
and are not directly related to property size.
The range was 500 to 1,500 square feet.

Computer space allocation varied by mode, with
bus requirements ranging from 150 to 350 square
feet, and rail computer space ranging from 1,200
to 2,680 square feet.

The systems with co-located bus and rail control
centers realize significant space sharing.

The value of a viewing gallery is not apparent.
The advantages of control access was questioned‘

bY many properties because of equipment reli-
ablllty.
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Qrganization

Training

The properties with integrated organizational
structures cite the following benefits:

- A single focal point of command can be
established, promoting:

.. Prompt decision making
.. Reliable information

.. Consistent communications with
' staff, management and the media

Accountability for decisions during
emergency situations.

Decentralization of control, either within or
across modes, increases staff requirements,

Bus control dispatcher requirements are affected
by street supervisory staffing levels.

AVM technology is exXpected to significantly in-
crease bus dispatcher requirements at the TTC
{from 7 to at least 20).

A common (intermodal) pool of field supervisory
forces is used only at WMATA.

Security dispatching procedures vary consider-
ably (e.g., dedicated police dispatch; bus/train
controller dispatch; field supervisory coordina-
tion/communication).

Intermodal security incident response is facili-
tated by co-location of security and bus/train
control personnel.

Candidates for bus or rail control positions are
generally required to have field supervisory
exXperience.

A four week program is sufficient for training
bus dispatchers (assuming prior field
experience).

Rail controllers generally receive 3 to 4 months
of on-the-job training, often supported by
classroom instruction.



. Formal retraining for bus dispatchers is gener-
ally not done, although familiarization instruc-
tion is used and coincides with service ot
procedural changes.

. Formal retraining of rail controllers is prac-
ticed at all systems in the form of written or
oral tests, with minimum standards required for
passing. :

. Multiqualification of control personnel is done
only at the CTA.

Opergtions_and Technology

. Decentralization of control results in:

- Decreased efficiency at intermodal or
security coordination

- Increased dependence on communication
equipment
- Increased incident processing time
- Decreased information reliability.
. A data enhanced radio communication system is

utilized by all systems for bus control

. Automatic vehicle locating technology is de-
ployed by the GCRTA and CTA; the TTC is testing
and planning systemwide automatic vehicle
monitoring

. CRTs and mimic boards are the primary technolo-
gies for train control; each offers certain
advantages:

- CRTs provide more information and in
greater detail

- CRTs require less space

- Mimic boards are easier to monitor,

allowing controllers to see the entire
line simultaneously. :
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The support technology for control is very
similar at the five properties:

- Interfacility intercom
- Emergency hotlines
- Phone/radio recording equipment

- vVisual train location and power supply
monitoring capabilities.

All of the systems provide direct passenger
assistance, but the equipment and procedures
vary significantly. -

CCTV is used to some extent at all of the sys-
tems for both passenger and revenue security.

With the exception of MARTA, station attendants
monitor the CCTV screens. A dgeneral concensus,
however, is that they are unqualified and usu-
ally too busy for this, and dedicated security
can best perform CCTV monitoring,
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STUDY QUESTIONNAIRE

LAYQUT
1. If available, please provide a floor plan of the opera-
tions control facility(ies).
2. Which of the following facilities are "shared"™ between bus
and rail operations control staff and functions?
. Computer room
. Equipment room
. Maintenance room
. Relief/lunch room
. Training/conference room
. Visitor's gallery/viewing area
. Other (pledase specify)
3. Is a training room provided for operations control staff?
4. If so, which of the following functions and with what
simulator equipment (if any) is thls facility equipped to
provide instruction?
. Rail control_
. Power supervision
. Bus control
. Security
. Passengdger assistance
Radio/telephone/intercom tape playback
. System operational test facilities
. Other (please specify)
5. Is access to the operations corntrol facility controlled?
6. If so, which of the following equipment is used to control

access?

Code-entry

CCTV

I.D. card reader (computer-controlled)
Other (please specify)



PERSONNEL

7.

8‘

9.

10.

ll--

12.

13.

14.

15.
16.

Please provide an organization chart which includes all
operations control personnel.

What personnel are "shared" between bus and rail opera-
tions control (e.g., managerial and/or secretarial)?

Are any maintenance responsibilities "shared" between bus
and rail systems?

Are operations control personnel multi-qualified (i.e.,
for rail and bus control)?

If so, what percentage have been so trained and for what
functions have they been qualified?

Are operations control personnel subject to
requalification?

I1f so, how often and by what procedures(s) are they
requalified?

Why was multi-qualification of personnel employed (i.e.,
existing labor agreement, to effect personnel savings,
etc.)? ‘

Will this policy be continued?
What are the maxXximum and minimum numbers of personnel on

duty at any one time devoted to the following functions?
({Please note where persons are shared between functions.)

MAXIMUM MINIMUM
. Rail control
. Power control
. Bus control
. Maintenance control
. Security.‘
. Passenger assistance
. Room supervision
. Clerical

. Other {(please specify)



17.

How are field operations supervision forces utilized by
the operations control staff (i.e., assigned by operations
control or independent of operations control, etc.)?

l8. 1Is a common pool of field supervisors used on the bus and
rail systems? :

19. How many of these field supervisors are assigned to a
fixed location?

20. How many of the field supervisors are assigned to mobile
(or roving) assignments?.

2l1. If a common pool is used, how are responsibilities
assigned (i.e., as required by incident or strictly bus,
etc.)?

FUNCTIONS/EQUIPMENT

22. Which of the following tools/equipment are available to
operations control personnel?

. Hard-copy train location reporting

. Visual train location display and control

. Visual traction power status display/control

. Hard-copy logging of bus location/status

. Hard-copy logging of on-line maintenance

. Radio communications

. Data-enhanced radio communications

. Intra-facility intercom (i.e., console-to-
console, etc.)

. Emergency services' hotlines

*  CRT/keyboard/printer for incident processing/
reporting )

. Telephone/radio cross-patch

. Direct communications links to field maintenance
and/or transportation facilities

. CCTV monitoring of stations/facilities

. Radio/telephone recording/playback -equipment

23. Which of the above are available to any one work sﬁation?



24.

25.

26.

27.

28.

29.

30.

31.

32‘.

33.

34.

35.

When would an employee be authorized to use multiple func-
tions? Further, what functions can be combined and over
what geographic area?

Beyond the information noted above, are there weaknesses
in the current equipment's or system's capabilities
(please explain)?

What changes/enhancements are planned for this equipment?

Is security dispatching done from the operations control
center?

Is a common pool of security officers used to handle bus
and rail incidents?

Are operations control staff (as opposed to transit
police) responsible for security dispatching?

How are responsibilities for assigning and handling
multi-modal transit police incidents coordinated?

Are operations control personnel responsible for providing
on-line passenger assistance (also, describe the nature of
the assistance provided [i.e., schedule information,
instructionl])?

If so, by what means is passenger contract established?

+ ° Public telephone
. Emergency telephone
. Intercom

Which of the following tools/equipment are available to
the employees providing passenger assistance?

. CCTV |

. Emergency sefvices' hotlines (include to which
agencies these have been provided)

. Radio communications

. CRT/keyboard for incident processing/reporting

Are rail system traction power substations remote control?

If so, what displays and controls are available at opera-
tions control?



36,

37.

38.

39,
40.

41.

42,

43,
44.

How are operations coordinated in the event there is an
unusual occurrence on the rail system which may require
any one of the following service changes?

. Bus shuttle

. Bus substitution (short duration, i.e., 1 day or
: less)

. Bus substitution (long duration)

For connecting feeder bus routes which offer only limited
hours of service or operate on a wide headway, how are
services coordinated in the event of a protracted rail
system delay?

How are rail control assignments divided (i.e., by zone,
by route, etc.)?

How are bus control assignments divided?

How are maintenance forces dispatched, when additional
support is required, such as for the following events?

. Road call

. Major rail delay

. Major bus/rail accident

. Unscheduled facilities maintenance

. Signal system interruption/failure

. Traction power system interruption/failure
. Communications system interruption/failure

Are operations control personnel responsible for handling
direct communications with the following?

. Vehicle operators

. Field supervision forces

. Maintenance forces (specify, i.e., vehicle,
facilities)

. Secur.ity forces

+  Station attendants

Are radio communications between vehicle operators and
field supervision forces possible?

If so, is this a normal means of communication?

Do operations control personnel provide field trouble-
shooting instructions (to the vehicle operator)?



45,

46.

47. .

48.
49.

50.
51.
52.

How are radio channel monitoring duties assigned (i.e., by
lines, zones, quantity of vehicles, etc.)?

Bow are radio assignments for field supervision forces:
assigned (i.e., by the control person handling vehicle
operator communications, etc.)?

How are field maintenance forces dispatched (as above)?

Are all radio channels recorded?

Are all incoming//outgoing telephone lines (including
hotlines) recorded?

How are incoming calls distributed? Transferred?
For what time period are tapes held prior to re-recording?

What are your views of the (dis)advantages of the bus/rail
control arrangement currently used?



APPENDIX C

CENTRAL CONTROL FACILITY LAYQUTS
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CENTRAL CONTROL LAYOUT: WMATA
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CENTRAL CONTROL LAYOUT: CTA
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RAIL CENTRAL CONTROL LAYOUT: GCRTA
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RAIL CENTRAL CONTROL LAYOUT: GCRTA
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APPENDIX D

SAMPLE INCIDENT REPORTING FORMS



' MARTA INCIDENT REPORT

RADIQ DISPATCHER’S
REPORT SHEET
BUS

ROUTE

BLOCK

LOCATION

TIME

TROUBLE

55-0208




DATE

TIME OF INCIDENT

INITIAL DELAY

INTERVAL

CARS

‘ RAIL TRANSPORTATION DEPARTMENT
COMMAND CENTER SUPERVISOR'S REPORT

LINE

LOCATION

REPORTED BY

TRAIN OPERATOR

BRIEF DESCRIPTION OF INCIDENT

CHRONDLDGICAL SEQUENCE OF EVENTS

TRAINS ABANDONED

REROUTES

COMMAND CENTER SUPERVISOR

10.98 {12/81)




metro Washington Metropolitan Area Transit Authority
TROUBLE REPORT DIVISION DATE
O INJURIES .
O FATALITY
EMPLOYEE INNWRED YES 0O NO
Route Bus Block Euw» Run Time fime
No. No. No. No. Location Destination Stopped OK
i :
. OPERATOR SENIORITY DATE BIATH DATE
REPOATED BY 'TO 0O RADIO O PHONE TIME POLICE PRECINCT NO.
0O EMERGENCY
WHOM NOTIFIED POLICE REPORT NO.
TIME NOTIFIED
PERPETRATORS 7 WEAPONS
NO. PERSONS: O MALE O FEMALE RACE OGUN DOKNIFE 0 OTHER DO NONE
AUTHORITY | CASH VALUE PROPERTY PERSONAL FUNDS PROPERTY
LOSS LOSS
RAEMARKS

COPIES TO: Messrs:




i

CENTRAL CUM_I_‘IUNICAT IONS

LOG NUMBERED sreciacd DETENTION O CHANGE oFF [ OTHER [J
DATE TIME DISP. NO. RADIO {] TELEPHONE [}

_ , TRIPS LOST
BUS BLK GAR  OPER NO. RUN BREV LOCATION TIME RT NO
DESTINATIDN TROUBLE MECH TIME
WHOM NOTIF IED
TIME
REMARKS
SERVICE TRUCK NOTIFIED NO. TIME DO-CDNSOLE INITIAL El
SUPERVISOR NOTIFIED NO. TIME

13.190 (2/82) Orig. - Dispatchier Yellow - 00 Console




CHICAGO TRANSIT AUTHORITY BUS CONTROL RECORD ' CONTROL CENTER
Gar Aun | Bus Location ‘ Cir
Time Per M A T | Naturs |
Rendzys Loc ! Dir Times Cont » |
ASSIGNMENTS , . ,

'Tm'_lo Cont » | 1051 ’ 10-53, 54 ’ -1-'ru_ckl— ) PM

PD Cail Time Stor Baat TOA FOD Catt Time | Gouwip TOA
Bus Order Gar Time Cont ¢ | 922 Leawe Deiay

0 vms Oenone
‘ Gar Supt Dist Supt Remarks Ozep R ]ga

T 3147 REV. 1179

It tweg CTA vehicles o ivolvwd, use this side for vehicts rersek.

Aun Routs i E Rin Roure : #
Ocgrator : Badge Oper) Bacige
Dernils . - = = - -
Damage
\
Additional Notificstions : : —

T 3147 REV. 1/79 Back




- CRIMINAL COMPLAINT REPORT

File #
. Name ¢f Empioyee ; Badge »
Home
Address _ Telephone »
Garage
Terminai Route » Run = Car/Bus »
Date of .
Occurrence Time Location Direction
Police Officer Star No. District Bear
DEFENDANTS
DEFENDANTS
NAME 2. Address _ Age
Names and Addresses of Witnesses
CRIMINAL COMPLAINT SIGNED By Whom
Description of Incident —
" CROSS COMPLAINT SIGNED By Whom —
COURT Br. Loc. Date Time
HOLIDAY COURT Br. Loc. Date Time
Initial Call From _ . Time
Notifications 1 Time__-__ _ 2 Time
3 Tme e— - & Time
5 Time 8 Time -
CONTROLLER . —
YES NO YES NO
Monitor Phone Used? o 4 Defendent #1 8onded O O Police Arrival Time
Booth/Vehicie. Alarm Equipped? OO0 O Defendent #2 Bonded (O O Fire Arrivai Time —_
Activated? o o Resat Time Deley _
CLAIM DEPARTMENT .
Received By Time
Notification
By Time
Verifications
By Time
Attorney Notified Time

Cta 3180 (rev. 01/81) Transportation

o



k] -»

BUS CONTROL CRIMINAL COMPLAINT REPORT

“Crime ‘
1083 1084 10-86 1088 10-80 10:81
Location l
Direc:ion
On Signpost
Street
Mon Rad Tet
Between — &
Time Cont. # Garage & Run Vehicle Badge Interrogation. by Monitor
‘Signpost & Time Signpost & Time
PO Cail Time| PD # Star 8eat Arrival Cancel Security [FD Call Time | Equip. # Arrival Cance!
Time Cont. # | Semt Toid
Intarception By Time Location G/F G/s Qs
Description of Incident _ T " |Date’
50C

RAIL CONTROL CRIMINAL COMPLAINT REPORT

Time- Per Roure Location Nature
Direction .
Run Terminal Time Spread Daiay Cars
1 2 3 4 5 5 7 ]
Er.T § PL To + Fr. T § PL To P.D.Timei Star Beat To A F.D.Time{ Veh. |To A
Run Term. | Time Delay Fr.T § PL To Run Term. {Tima |Detay |Fr. T 5 PL To

Security | Mass Tran. | Deseription of Incident )

Personnel Sent & Tims ) ' Personnel Told & Tims
Ann. Time : : ’ o 10.77s Time Dat;
Ann. Loc. Response
50¢ Com. #
Cta A160 (rav. :‘_HIRH “Teansonrratinn (Bacx)



Yo PO Lo BT (ET0L
[TV R ONE § ot L TR
Trensparlation Oe patment

K )

PrGEND 1

Transit Control Centre — Daily Report DAY o___
DRIGAL CALL REPOATED BY RECORDED BY TIME OF v ple-prkol MESSAGE FEASONNEL ADVISL

DESK. WITIALS

REQUESTED BY

POWER CUTS
LOCATION & DIRECTION

DURATION




TORONTO TRANSIT COMMISION

TRANSPORTATION DEPARTHMENT DATE
TRANSIT CONTROL CENTRE--SUMMARY OF SUBWAY SERVICE
sat/Sun/Holiday
Time Make Up of Service Cancellationa Delays pDistribution
pPeriod Number Length
Runf Reason B Y/u/s Total B/D Y Y/U/8 Total
) Mr. L.G. Berney Head Office (1)
.-:g"m jBloor/Danforth Trains - = = ‘Mr. D. Maly Head Office (1)
Mr. S8.T. Lawrence Head Office (1)
2.00pm  |Yonge/Uni/Spd. Trains - - - Mr. G. Amstrong Head Office (1)
Total Trains | Min Mr. R.C. Smith (1)
ne Transportation Dept. - (L)
' Mr. W.T. Applely ollectors (1)
2.00j Bloor/Danforth - - - Mr. D.A. Oowan (2)
to al /banfortl Trains Mr. A.J. Chorcorlan (2)
10.00pm |Yonge/Uni/Spd. Trains. - - - Mr. W. Shaw OTC** (1}
Mr.B.L.Simpson Hilson** {2)
Total Trains Min preipry tt. rth )
‘He.von Zittwitz Roncesvalles (1)
0.00 1:1 D - - -
1.:0 pm oor /Danforth Trains Mr. C.K. Pryce Eglinton {3)
[ - - - Mr. N. Koleff Lansdowne (3]
2.00am |Yonge/uni/Spd. Traing Mi. R. EmoEf oy o o
Total Trains Min pavisville Bguipment (1)
Greerwood Bguipment {1
. TEITED o
Total Total-Bloor/Danforth - - - y;-j:,emm]sm mlwipwt o :::
Service Total-Yonge/Uni/Spd - - - ’
Plant Operations (2
Grand Total Hin Transit Comtrol File (1)

31 Coples plus Original = 32
&+ pick up at Transit Oontrol

13



LMl

2.00am

to
4 00:0in

55 00am
to
.2.00am

J3.00am
to
2.00pm

2.00pm
to
6.000m

&.00pm

2.,.00am

TURUNTU THAND LY LUMIIL DD L UN

TRANSPORPALIION DEPANTMENY DATE .
Trans(s CONTROL CENYRE. .. .DAILY REPORT. ... SUREACE o
DISTRIBUTION
TRAHNSIT CONTROL WEATHER SUMMARY TRANSIT CONTROL  SERVICE SUMMARY 6.00am-10.00am
CEATIIE Extras Mc. N. Lash ORLGINAT,
WEATHER ) . Cancellations ) ) Mi. L.G. Berney Head Office
TEMPERNPURE degrees Fahrenheit BUSES M?. D. Mair Head Office
. Mr. 8.T. Lawrence  Head Office
:BAROHETER T/COACHES Mr. G. Armstrong  lead Office
RATL RORDWAY )
8/CARS Mr. R.C. -Smith
'TPANSIT CONTROL WEATHER SUMMARY Trans;mrtaticn Dept.
. . ALS Mr. D.A. Cowan
WEATHER TOT. Mr. A.J. Chorcorlan
TEMPEDATURE degrees Fahrenheit Mr. W. Shaw 0.T.C.
BAROMETER .
) Mr.R.L.Sinpson Wilson
RAIL ROADWAY Hr.W.Bennett Danforth
i —— . Hs.von Zittwitz Roncesvalles
TRANSIT COHTROL WEATHER SUMMARY TRANSIT CONTROL SERVICE SUMMARY 2.00pm—6.00pm . _
: Mr. R. Rousom Birchmount
ueAmiEn
3 H { . . R ryce on
TEMPERATURE degrees Fahrenheit BUSES Mr. N. Koleff Lansdowne
BAROMETER /COACH Mr. J. Ralston Malvern
T/COACHES Mr. W.W. Cowan Queensway
:RAIL ROADWAY B A ;
bW ‘ Mr. W. Church Russell
S/CARS
TRANSIT CONTROL WEATHER SUMMARY PLANT -DEPT..
WEATIER . TOTALS TRANSIT CONTROL FILE
TEMPERATURE degrees Fahrenheit
BAFONMETER 24 Copies plus original = 235
RAIL ROADWAY
TAISIT CONTROL WEATHER SUMMARY COMMENTS ¢
WEATIIER
TEMPERATURE degrees Fahrenheit
BAROMETE
FAall ROAOWAY

(1)

(1}
(1:
(1
(1:

(1!
(i

(3:
(1:



