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BEFORE THE PUSBLIC UTILITIES COMMISSION OF THE STATE OF OALIFORNIA

Investigation on the Commission’s own )
motion to adopt rules and regulations
relating to safety appliances and
procedures for rail transit services

) |

; Case No. 10411
operated at grade and in vehicular g

)

(Filed September 7, 1977)

traffic.

Gregory Lee Thomoson, for San Diego Metropolitan
lransit Uevelopment Board; Daniel R. Paige and
0. J. Solander, Attorney at law, for California
LUepartment of Transportation; James P. Jones,
for United Tramsportation Union; Gerald D. Fox
and Peter Straus, for themselves; interested
parties. ‘

Rickhard D. Rosenberp, Attornmey at Law, for the
Gommission stall. '

QRDER ADOPTING GENERAL ORDER

California Public Utilities Code Section 778, enacted in
1976 requires the Public Utilities Commission to adopt rules and
regulations relating to safety appliances and procedures for rail
transit services operated at grade and in vehicular traffic.

In order to fulfill this responsibility, the Comnission'’s
Transportation Division staff established a Technical Advisory , y
Committee consisting of representatives of transit agencies and others
with knowledge and experience in the rail transit field. Several‘ ‘
meetings were held during which the committee members-made'manygvaluablé
suggestions and recommendations. Using that information, the staff’
prepared a report titled "Proposed Rules'and‘Regulacioﬁs for the Desigz,
Construction and Operation of Light Rail Transit Systems Including
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Streetcar Operations”. This report was offered and received as
Exhibit 1 during a hearing in this matter held on November 3, 1977.

Due to certain obaectxons which were raised at the hearing
and not resolved during a recess, the matter was set over for further
hearing on a later date. Subsequently, the staff revised its report
which was offered and received as Exhibit 2 when the hearing was
reconvened on February 10, 1978.

A representative of the United Transportation Union objected
to the revised Section V.C in Exhibit 2 on the grounds that the minimum
clearances required were too close for safety. He recommended that
the Commission substitute in Section V.C, Subsections 3.a, 3.b, and
3.c on Page 4 a minimum of 2L4-inch clearance in each of those sections
where either 12 inches or 6 inches now exist.

The clearance requirements in Exhibit 2, Section V.C were
changed by the staff from those contained in Exhibit 1 in response
o0 requests by Technical Advisory Committee members during a recess
in the November 3, 1977 hearing. They were extracted from the German
Association of Public Tramsport Operations standards by a member of
the Technical Advisory Committee who testified that the German clearance
requirements have been in effect for many years and that he has no
knowledge of any accidents occurring as a result of those clearances.
Further, he stated that had there been any problem because of those
c¢learances, he believes the clearances would have been changed rather
than retained for so many years.

The representative of the United Transportatmon Union did
not have statistics or other evidence to substantiate his positzon
that the c¢learances in Exh;bzt 2 could canse personal ingur:es or

property damage.
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The head of the Electric Safety Unit of the Usilities
Division stated that the proposed General Order makes ﬁecessary a
slight modification of the clearance provisions for trolley
contact conductors in subways, tunnels, or bridges set. forth in
Rule 74.4E of this Commission's General Order No. 95, "Rules for Overhead
Electric Line Construction.” A reference to the proposed General
Order was recommended.

Several further modifications of Exhibit 2 Suggested during
the hearing by interested parties were accepted by the staff. This
matter was submitted on March 15, 1978 upon the receipt of a draft
decision from the szaff to implement modifying Exhibit 2 to include the
suggestions made at the hearing with the exception of 1ncrea51ng minimum
¢learances. '
Finding ‘
We find that the rules and regulations contained in Exhibit 2,
with modification as agreed upon during the hearing on February lO, 197¢,

are reasonable and necessary to fulfill the Commission's respons ib;l;ty
under Public Utilities Code Section 778. : '

Conclusion :
The Commission concludes that the attached General Orcer
should be adopted and that General Order No. 95 should be mocdified
as hereafter ordered. The individual sections and subsectzon of
Exhibit 2 have been renumbered to conform with the practlce used in
other Commission General Orders. The sequence of each part has not
been altered.
IT IS ORDERED that:

1. General Order No. 143, attached hereto as Appendxx A, is

adopted to become effective on the effectlve da e of uhzs order.
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2. Rule 74L.LE of General Order No. 95, "Rules for Overhead
Electric Line Construction”™ which reads:
"Z. UNDZR BRIDGES, ETC.

"A reduction of the clearances given in Table 1
0 2 minimum of 14 feet for trolley contacs
conductors is permitted for subways, tunnels
or bridges, provided the railway does not
operate freight cars where the vertical distance
from the top of car or load to trolley contact
conductor is less than 6 feet. This will
require the grading of the trolley contact
conductor from the prescribed c¢onstruction down
to the reduced elevation (see App. G, Fig. 64).

"No c¢learance .is specified between the trolley
contact conductor and the structure. Where
the structure is of material which will ground
the trolley current in the event the collector
leaves the contact conductor, a properly
insulated trolley trough or equivalent
protection shall be installed to prevent
contact between the collector and the structure.
Where pantograph collectors are used, this

. protection is not required. See Rule 54.4-1
for provisions applicable to conductors other
than trolley contact conductors."”

is hereby modified to read as follows:
E. UNDZR BRIDGES, ETC.

A reduction of the clearances given in Table 1
%0 a minimum of 1L feet for trolley contact
conductors is permitted for subways, tunnels

or bridges, provided the railway does not
operate freight cars where the vertical distance
from the top of car or load to trolley contact
conductor is less than &6 feet, except that

for lightrail transit systems, the minimum
height shall be that set forth in General

Order No. 143, "Rules for the Design, e
Construction and Operation of Light Rail
Transit Systems Including Streetcar Operastions.”
This will require the grading of the Trolley
contact conductor from the prescribed
construction down te the reduced elevation
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No c¢learance is specified between the trolley
contact conductor and the structure. Where the
structure is of material which will ground

the trolley current in the event the cellector
leaves the contact conductor, a properly
insulated trolley trough or equivalent protection
shall be installed to prevent contact between
the collector and the structure. Where
pantograph collectors are used, this protection
is not required. See Rule 54.4~1 for provisions
applicable to conductors other than trolley
convact conductors.

The Executive Director of the Commission shall cause a copy
of this decision to be served upon the interested par£ies listed in
Appendix B herevo. | ' " | o '
The effective date of this order shall be thirty days after
the date hereof.

Dated at San Francisco

» California, this 3—7d'

JUNE 1 y 1978.

Commissioner Rovert Batinovich, bging
necessarily avsexnt, ¢id pot parmicipate
in the disposition of this procecdinge.

.
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‘.) ' APPENDIX A

General Order No. 143
PUBLIC UTILITIES COMMISSION OF THE
STATE OF CALIFORNIA
RULES FOR THE DESIGN, CONSTRUCTICN AND
OPERATION OF LIGHT RALL NoL T SYSTENS
ITNCLUDING SIREETCAR OPERATIONS .

] :
Adopsed _ JUN 271978 . Effective JUL.27 1978
€9022

Decision No. in Case No. 10O4ll.

I IS ORDERED by the Public Utilities Commission of the
State of California that each public and private transit agency
or authority operating in the State of Califormia shall observe
this gemeral oxder in designing, constructing and operating
light rail transit systems. The table of conternts and rules

are set forth below:
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Section

APPENDIX A
TABLE QF CONTENTS
Deserin=ion '

1l
2
>

Purpose
Applicability

Definitions -~
Light Rail Trazs
Light Rail Vehzcles -
Avtomatic Train Protectvcn
Automatic Train Stop B
Interlocking
Cad Signel Systen
Desdman Control

Alignment Classification -
Exclusive
Seni-Exclusive
Yon-Execlusive

Construction Regquirements -
Track Comstruction
Structures
Clearances
Electrical and Communicaticn chzl;tmes
At-Grade Roadway Crossings
At-Grade Railroad Crossings

Cperating Regquirements ~
- Heezdways, Speeds, ete., Related to
Section S

Public Utilities Commission Review -
Section © Requiremen*s

Ope*atzng Rules and Procedures -
Adoption, Training, Certification,
Enforcement

Light Rail Vehicles -

Construction, Braking Systewm, Lights,
Warnirg Dev;ces, Glaz:ng Mhter;als

Train Protection

Safety Implementation

Exenptions

Figure 1 - Minimum Clearances

Table 1 = Maximum Permitted Speeds on:
IRT Systems
2=
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. 1. Rurpose:

To establish rules and regulations governing the design, con-
struction and operation of light rail transit systems at grade
and in vehicular traffic. It is intended that they be suf-
ficiently flexidble to enadble transit agencies to apply thenm
uniforaly in meeting the varying conditions that exist on
their respective properties. However, the safety of patrons,
enployees and the public is of primary importance in every
consideration. It 1s recognized that advancement in technology
and new experience may Justify modification of the rules and
regulations irn the future and due consideration will Ye given:
at appropriate times toward updating them t0 meet the need.

Applicability:

These rules and regulations are applicable to all private light
rail transit operators subject to the Commission's Jurisdiction
and to those public light rail transit operators designated

by statutes to be sudject to the Commission's regulations for
safety. (Southern California Rapid Transit District, Section
30646, Public Utilities Code and Santa Clara County Transit
District, Section 100168, Public Utilities Code.) Light rail
transit operators not subject to the Commission's Jurisdiction
are encouraged to follow these rules and regulations.

. 3. Definitions:

3.1 *Light Rail Transit (ILRT) - "A mode of urban transportation
utilizing predominantly reserved dbut not necessarily grade-~
separated rights-of-way. Electrically propelled rail vehicles
operate singly or in trains.* :

Light Rail Vehicles (IRV) - An electrically propelled pass—
enger carryilng rail vebicle capabdle of operating on each
aligament classification described in Section &. Passengers
on light rail transit lines may be carried only in light rail
vehicles (IRV).

Automatic Train Protection (ATP) ~ A system of train control
devices including cab or wayside signals that automatically

%ndiggtg the state of the track ahead and at Jjunetions (intexr-
ocking). L

*Definition adopted in 1976 by the Tramsportation Research

- Board Committee on LRT.

L R
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Automatic Train Stop (ATS) - A device that will automatically
tring the train €0 a stop should the IRV operator disregard

a s%op indication or command of the Automatic Train Frotection
systen.

Interlocking - An arrangemext of signals and control apparatus
50 interconnected that functions must succeed each other in a
predetermined sequence, thus permitting train movements over
routes oxnly if non-conflicting conditions exist.

Cad Signal System - A signal system wheredy block conditions

and speed commands are transmitted and displayed directly with-
in the train cab. The cab signal system may be operated in
conjunction with a system of fixed wayside signals or separately.

Deadman Control - A safety device that requires the operator's
continuous pressure or activity to remain activated and used
to detect the irattention or disability of a train operator.

The abbreviations IRT, IRV, ATP and ATS are used throughout
these rules and resulatzons in conformance with the definitions
described in this section and LRV is to be considered. szngular
or plural as appropriate.

Alignment Classification:

4.1 Exclusive:

A fully exclusive right-of-way without at-grade crossings,
also referred to as grade-separated or protected by a
fence or substantial barrier, as appropriste to the loca-
tion. (Irecludes subways and aerial structures.)

4.2 Semi-Exclusive:

4.2.1 Fully exclusive right-of-way with at-grade crossings,
protected between crossings by a fence or substantial
barriers, if appropriate to the location. '

within street right-of-way, but protected by six-inch
high ¢urbs and safety fences between crossings. The
safety fences should be located outside the tracks.

Within street rzght-of—way, but protected by six-inch
high curbs between crossings. A safety fence may be
located between tracks.

| Within street right-of-way, but protected by mounxable
curbs, str;pxnsAor lane des;gnatmon.

bm
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. 4.3 Non-Exclusives

4.%.1 Mixed traffic operation - surface streets.
4.5.2 LRTL/Pedestrian Mall.

S. Construction Reguirements:

5.1 Prack Construction:

\N‘

Light rsil track shall be constructed To standards appropriate

for the type and weight of LRV, speeds, grade, curvature, drain-
age, etc. and shall conform generally to practice in the LRT
industry. Track materials shall meet the applicable American v/'
Railway Engincering Association (AREA) standards. Track shall

be mai?tal§ed in proper gauge, alignments, surface level and
eross level.

5.2 Structures:

5.2.1 3Buildings/Stations - Shall be designed and. constructed o
meet all California Occupational Safety and Health Act (QSHA),

~ State and local engineering and construction standards and ' ..
codes.

. 5.2.2 Civil Engineering Features - All bridges, viaducts, retaining

wallc and similar structures shall be designed in accordance
with California Department of Transportation (CALTRANS) v/
»Bridge Planning and Design Manual™, adapted to light rail
dimensions and loading where appropriate.

Clearances:

The provisions of General Order 26-D, Sections 9, 10 and
11, shall not apoly to tracks used exclusively for rail
pasgenger operations defined in Section 3.1 hereof as Light
Rail Transit (LRT). The following clearance requirements
shall govern LRT:

5.%.1 All clearances shall be measured from the surface of
the largest vehicle stationary on tangent track. The
spacing of tracks and structures shall be increased
proportionately for curved track to provide the mirnimux
clearances specified in Section 5.3.3 hexeof at all
locations. Minimum clearances skall e such that no
contact can take placce due to any condition of design
wear, loading or anticipated failure such as air
spring deflation or normal lateral vehicle motion.

The requirements of the applicable sections of General
Order 26-D shall govern where LRT is operated: a) on
or adjacent to tracks used for transporting freight
cars; b) where LRT is operated with light rail ve-
hicles not having all windows. and other openings sealed
or effectively barred. ‘

=5
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*5.32.2 The minimum clearances for LRV that have all windows and
. other openings sealed or effectively barred axnd operated
on tracks used exclusively for transit purposes shall be:

5.%3.3.1 Between IRV's on parallel tracks - 12 inches.

5.3.3.2 3Betweer IRV's and fixed wayside structures ~ 12
inches except centex poles and pedestrian fences
not having rigid horizontal members such as
railings - 6 inches. , -

Between IRV's or medians and face of curb - 12 inches.
Between IRV's and high level platforms - 3 inckes.

Between IRV's and low level platforms, horizontally
from the widest equipment operated - 3 inches and
sufficient vertically to avoid cortact at all tinmes.

See 5.3.1 above. Subject to these conditions, low

%eggllplatforms may extend beneath a Light Rail
ehicle.

Alignment Classifications 4.1 and 4.2;l'segments-having
ninimum ¢learaxces may be subject to speed profile reduc-
tion.

Track installation and clearances shall provide sufficien=
roox that in an emergency, passengers can leave a sStalled
train and reach a station or other exit point safely.

Overbead clearance shall conform to General Order 95
except that on Aligrment Classifications 4.1 and 4.2.1,
between crossings, and used exc¢lusively for transit
purposes the minimum contact wire clearance shall bde

9 inches above the height of the IRV pantograpk in the
retracted position. Where IRT is operated on or across
railroad tracks st grade, overhead c¢learances less than
those specified in Gerneral Order 95 may be authorized
a8t specific locations, provided warning signs, telltales
and other safety devices appropriate to the location,
are installed.

5.4 Electrical and Communication Facilities:

S.4.1 Above Ground construction of electrical anéd commumication
Jines, including trolley ¢contact and third rail conductors,
shall comply with the provisions of Gemeral Order 95, except
as provided in -Subsection 5.3.5. Exemptions from trolley con-
tact wire clearances for specific locations will be considered
when requested in accordance with Section 12 herein.

'5.4.2 Underground construction of electrical and communication
. lizes r§E§I‘I comply with the provis.ions, of :General Ordexr 123; :

%See figures 1 and 2.
~6-
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In addition, the provisions of California QOSEA, National
Electrical Code, Electrical Safety Orders of California,
Title 8 and local electrical safety codes shall apply.

In the event of conflict, the most stringenf code shall apply.

5.5 At=Grade Roadway Crossings:

5.5.1 Roadway crossings of trarpsit rails skall be designed
%gdBconstructed in accordance with General Order

5.5.2 All IRT crossings and intersections shall be equipped
with a traffic control device and/or railroad-type
warning device to clearly assign the right-of-way
anong the coanflicting movements.

5.5.2.1 Railroad-type warning devices, where used, shall
be installed in accordance with General Order
75-C. Where the same right-of-way is shared with
other rail lines, such warning devices shall
iperate for both ILRT and train movements oxn. those
ines.

Standard #10 (GO 75-C) pedestrian crossing warning
devices shall be installed at pedestrian grade
erossings in Alignment Classifications 4.2.1 and
4.2.2 which are not a part of vehicular crossings.
Traffic sigrals or other approved devices may be
used in Alignment Classifications 4.2.3 and 4.2.4.

Highway~-type traffic control devices (traffic
signals, stop signs) shall be installed in accor-
dance with the Traffic Manual ~ State of Califormia,
Department ¢f Transportation, current edition.

5.6 At=Grade Railroad Crossings:

At-grade crossings of railroad tracks shall be protected by
interlocking, ATP, and ATS, except where the light rail track
is in a street right-of-way, the Commission may authorize other
protective measures. -

Cperatine Requirenezts:

6.1 Basic Speed Rule:

The other provisions of this section notwithstanding, the
operator of an LRV shall at all times operate at a safe speed
that is consistent with weather, visibility, track ¢onditions, -
traffic, traffic signal indications and the indications of ATEF
systems where used. : c ‘ S

-7
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. 6.2 Speed Profile:

LRV shall be operzted at all times within the maximunm
speed profiles established for the system. Systenm speed
profiles shall be contained in the Transit Authority's
Operating Rules and Procedures (Section 8). Speed
limit signs which are visible from the operator's cad
shall be posted in advance of critical- locations.

Maximum Speeds:

The maximum speeds permitted on an LRm'system'shall'be
establis?ed in accordance with Tabdle 1. Refer also to
Section 7- ‘

Eand Sigmaling Devices:

Colored flags and lights, fusees (flares) shall be used
where appropriate to control LRV movements.

Audible Warning:

The IRV operator shall sound an audible warzning at public
¢crossings ard in traffic as required by local regulations.

Headwavs:

Minimum hesdways shall be govérned by
6.6.1 ATP where used.
6.6.2 Operating Rules.

Public Utilities Commiscion Review:

All orders, rules and speeds as proposed by the transit authority
for IRT operations, regardless of alignment classification,
shall be subJect tc PUC review.

QOperating Rules and Procedures:

Each transit authority shall adopt and enforce operating.
rules and procedures governing its employees whose duties
affect the safety of LRT operations. Copies of such rules and

procedures shall be filed with the Commission not less than
twenty working days before the rules and procedures are im-
plemented. Axny subsequent amendments thereto shall be sub-
mitted to the Commission not less than twenty working: days ‘
prior to 1mplementatxon- Such employees shall'

8-
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. 8.1 Receive training in the proper application of the operating
rules and procedures in performing their duties.

8.2 Be required to pass an examination to determine their knowledge
and understanding of the rules and procedures. ZEmployees trans-
ferred to positions of different responsibility shall be required
o pass an examination appropriate for the new position.
Exployees shall be cexrtified by the transit authority as %0
their qualifications for their respective positions as they
relate to the employee's knowledge and uwnderstanding of the
operating rules and procedures, hereto.

Be required t©o pass an examiration to determine their koow-
ledge and understanding of all applicable Fedexral, .State, and
local regulations and ordinances which shall be included in
the operating rules and procedures.

8.4 Be given refresher training at appropriate intervals to
assure their continued qualifications for their respective
duties per Section 8.2 above. - '

8.5 DPossess a valid Class 2 California Vehicle Driver's License.

9. light Rail Vehicles:

. New vehicles contracted and constructed after Januaxry 1, 1978,
intended for passenger operation on LRT limes shall conform to
the requirements of this section. ‘

9.1 Construction:

9.1.1 Vehicles shall be designed and constructed according
£o the technology that will insure their crash-
worthiness in case of a collision. Anti~Climbers and
other devices shall be installed to reduce the likeli-
rood of one cayr overriding the frame of another car
during collision and intruding into the body of the
other car. Under-frame construction, collision posts
and end frame construction shall be capadble of passing
the following test:

Under a conbined vertical load representative of
o maxdimun design passenger load azmd a horxrizoatal
losd of 2G Eempty car) applied at the exzd sills,
the stress (unrelieved by permanent strain) in

the principal framing members shall not be greater
than the yield of the material.

9.1.2 Windshields, window and partition glazing matexrials
shall be of shatterproof construction capable of
resisting shock and penetration by foreign objects
that may strike the material during normal operation.

o
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. 9.1.3 Vehicles shall be provided with manual operating
, capability izncluding, but not limited to, manual con-

trol of propulsion, braking and doors and visual/audio
indications needed for manual monitoring of vehicle
performance and vitel functions. Additionally,
vehicles shall be equipped with a speed indicator
which shall be maintained to indicate actual speed
within 3 mph and a Deadman Control as defined in
Section 3.7. Vehicles operating on Alignment Class-
ifications 4.1 axd 4.2.1 where ATP plus ATS is re~
quired as depicted in Tsble 1 shall be equipped with
ATS control. Cab Signal equipment as defined in
Section 3.6 is optional.

9.2 Brakes:

LRV shall have, as a minimum, a service braking systen
consisting of dynamic/regenerative and friction brakes,
an independent emergency magrnetic track brake system and
a parking brake systenm.

9.2.1 Tke service braking system shall provide braking
capability for all vehicle weights up to a full
passenger load utilizing both dynamic/regenerative
azd friction brakes continuously blended and jerk-
linited to attain the desired braking rate over the
entire operating speed range up to overspeed cutoff.

All IRV's shall be capable of the following dry-track
braking rates under all loading conditions:

Maximun full braking rate 4.0 mphps
Nominal full braking rate 3.5 mphps
Minimum full braking rate 3.0 mphps
Energency braking rate
from max to 30 mph 4.0 mphps minimum
from 30 mph to 20 mph 6.0 mphps minimum
from 20 mph to 10 mph 5.0 mphps minimun
from 10 mpk to zero 3.5 mphps minimun

In the event of dynamic brake failure, the friction
brake system shall have the capability of providing
an average braking rate of rnot less than the
niznimum rate estadblished by the Transit Auvthonis
over the entire operating range.

The emergency braking system shall utilize the
capabilities of the service brake plus the applica-
tion of magnetic track brakes and sand as required.
Emergency draking rates shall de availabdble for

~10-.
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vebicle weights up to & maximum design passenger
load. Emergency brake application shall net be
jerk=limited. Slip/spin protection, where used,
shall be desigrned for fail-safe operation such that
the normal syster failure mode will cause a by-pess
of the slip/spin protection.

ALl breking systems shall be monitored continuously
for any detectable failures by & fail-alarm checking
system. Should azn impending failure of either the
dynamic or friction breaking system or components
thereof be detected, a visual and audible warning
shall be annunciated followed by a manuval application
of the magnetic track dbraking system by the LRV opera-
tor and the train drought to a stop at the earliest
possidble moment. The train may thexn proceed at a
reduced speed to the closest station stop where the
passengers shall be off-loaded. The train shall

then be moved out-of-service to the nearest dead
track, yard or terminal for repairs

A parking brake function, which may be an integral
part of the service brake, shall be provided on each
vehicle.. The parking brake/hand brake shall have the
capability to hold a fully loaded car on the maximunm
grade to be encountered without power availadle.
Design shall be such that the parking/hand dbrake
function can dbe utilized from each cad with no power
source availadle. It shall also be semi-automatic
in that it shall be applied when the wvekicle is placed
in the lay-up mode and the cad transfexr key has been
removed from the master controller. DParking brake
shall be interlocked with propulsion control to pre-
vent application of power when the parking brake 1s
set on a sipgle car or tramn.

9.3 Dooxs:

9.3.1 The side door operating function shall be interlocked
with the propulsion and brake control to preveant a
vehicle from moving whenever the operator has enabled
the door intexrlock function and a doox is open.

All side doors that are not directly witkin the opewator's
sight and under his supervision shall contain an obstruc~
tion protection device which shall operate only whexn the ~
operator has enabled the door inmterlock function. When
activated, by an dbstruct;on, this device shall cause the
door to release and rempin released for an adjustable
time period, ther the door will attempt to close again.

alle
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' Q.4 YLights - Exterior:

9.4.) FHeadlights, teillights, clearance lights and turz
gsignals shall comply with the provisions of Division
12, Chapter 2 of the California Vehicle Code. OQther
or brighter headlights may be installed, but may not
be operated when the light would conflict with the
Code concerning approaching motor vehicles.

Curd and platform illumination lamp(s) shall be
located at each doorway and will provide not less
than two=-foot candles of illumination measured on the
street and platform 24 inches (61 em) away from the
vehicle in a horizontal: direction. This light shall
be orn wher the door is opened and extinguished when
the door is closed. o '

9.5 Lights = Interior:

9.5.) The lighting intensity at each seat shall have an"
overall average of not less than 20~foot candles
miasured at a plane 36 inches (92 cm) above the
floor.

All stepwells and floor level exits shell be en—
tirely illuminated without shadows. The lighting in-
tensity on the surface of the step tread shall be
not less than S-foot candles.

Warning Devices:

The lead wnit of every light rail train shall be eguipped
with an audible warning device such as a horzn, whistle,
or bell capable of emitting sound audidle under normal
conditions frorn a distance of not less than 500 feet.

10. Train Protection:

It is intended that an LRV operator will normally maintain
visual/mapual control of 2 vekicle or train. In addition,
Automatic Train Protection as defined in Section 5.3 may be
required at locatioms with restricted visibility or other
special operating conditioms. In accordance with Table 1,
Automatic Traiz Protection shall be required wherever speeds
in excess of 45 mph are permitted. Automatic Train Protection
and Automatic Train Stop shall be required wherever speeds in
excess of 55 mph are permitted and wherever interlocking is
provided at railroad crossings in accordance with Section 5.6,

*Applies to vehicle equipped to servé curd level and floor
. level passenger platforms. A , oox

12—
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Safety Invlementation:

Any Califormia transit authority subject to the Jjurisdiction
of the Comxission wishing to duild & new LRT system or expand,
renew or improve its exdsting IRT facilities shall file with
the Commission its plans to implement the safety provisions
of Sections 5, 6, 9 and 10 herein, not less than thirty
working days prior to letting a coatract foxr comstruction.

Exemptions:

Requests for exemptions from these rules shall contain a full
statenment of the reasons justifying the requested exemptions
and demonstrating that safety is not reduced thereby. Any
exemption so granted shall be limited to the particular case’

covered by the reguest.
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. MINIMUM  CLEARANCES DESCRIBED IN SECTIONS 5.3.3.1 TO 53.3.5 INCL.

Wayside
Structure

Curd 8" High .

"

3
A\ ' * Low Level
High Level ‘ ‘ Platform
Platform u ) _l

Figure 2

% Low level platforms may extend beneath o light roil vehicle, provided
the minimum horizontal and. vertical ’cloa‘roncqsfspo‘ciﬁqd in Section:
5.3.3.5 are maintained, B Y o
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MAXIHUM FERMITTED SIEEDS O LET SYSTIMS

AMigneent
Classificaticn

Crossing or Intersection
Control -

Train
Frotection

Haxioua

Feimitted Speed

A1 Exclusive

Kot Applicabdle
Not Applicadble
Not Applicadle

ATP & ATS
ATF Only
None Requiréd

¥o Limit

95 Kt

A5 MY

Fenced Right-of-Vay with
At-Grade Crossirgs -

Betwcen Crossings

At Crosasings
Flashirg Lights and Gates
Flashing Lights and Gates

Traffic Signal or Cilter
Approved Device

Traln Protection 8nd Maxivum Fermitted E£5¢¢4 as for
Migneent Classification 84,1 above :

Flashing Lights and Gates -

ATP & ATS
ATP Only
None Required
None Reguired

-No Limit

b
45 MIH .
See Footnote 3

Stréet Fedian or Side
Aligneent with 6° Curd
and Fence

Between Crossings

At Crossings

Flashing Lights and Gates
(Side Alignzment Only)

Trafti¢c Signal or Other
Approved Device

Required

Requjred

Required

_Lega) Speed of Farallel Traffic

+ 10 FiH

Legsl Speed of Farallel Traffic
+ 10 i

Lega} Speed of Parsllel Treffic
But mot to Exceed 35 MIH

4.2,3 Street Median or Side
Alignaent with 6" Curd

Traltie Signal or Otter
Approved Device

Nore Required

Legal Speed of Farallel Traffic
But not to Exceed 35 FIH

4,2.4 Mountadble Curd or Transit
Lane

Trattié Signal or Other
Approved Device

Kone Required

Legal Speed of Farallel Traftic
Butl not to Exceed 35 MIH -

8.3,1 Mixed Traffiec

84,3,2 Fedestrian Mall

Traftic Sigrsl or Other
Approved Device

Traftic Signal or Other
Approved Device

X.ne Pequired

Kone Required

Legnl Speed of Parallel Tratfic
But not to Exceed 35 MiH

20 M4

Frovided adequate stop

Notes: ;z Speed is limited only

3

ft

vehicle or alignment characteristics.

g sight distance is available.

speeds do not exceed 25 MiH (such as at stations).

5

h; Lover speed may be required for malls paved flush with the tracks,
Haximum speed 5% MiH unless ATP & ATS are provided,

Traffi¢ signal or other spproved device at crossirgs an 2.1 right-of-way may be authorized only in special locations, where

Haxisums fpeed 45 MiH unless ATP is provided.

M Mp L i it A
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Appendix B

David Minister
Transportation Agency
County of Sarta Clarsa
1555 Berger Drive

San Jose, CA 95112

Donald M. Gardner

Sexnior Electrical Engineer
Soutkern Californis Rapid Transit
District

425 South Main Street

Los Angeles, CA 90013

Mark Lowthiaz

Managex of Maintemance

San Diego Traznsit Corporation
P. 0. Box 2511

San Diego, CA 92112

Gerald B. Leorard

Director

Southern California Rapid Iransit
District

425 South Main Street

Los Angeles, CA 90013

Thomas A. Mullaney

Senior Civil Engineer

San Francisco Muni Railway
o949 Presidio Avenue

San Francisco, CA 94115

Demo Adams

Director, Bureau of Personnel
and Safety

San Francisco Muni Ralilway

949 Presidio Avenue

Sar Prancisco, CA 94115

Donald O. Cameron

Gezeral Division Superintendent
San Fraacisco Muni Railway

949 Presidio Avenue

Saxn Prancisco, CA 94115

H. L. Stuart

Senior Railroad Consultant
Wyer, Dick & Co.

g Park Place

Newark, New Jersey 07102

Toyoo Nitake

San Francisco Muni Razlway
949 Presidio Avenue
San Francisco, CA 94115

Charles E. Zell

Chief, Office of Transit
Operational Assistance

California Department of Transp.
1120 N Street

Sacramento, CA 95814

Louis J. Anjeli ‘

San Francisco Muni Railway
S40 Presidio Avenue

San Francisco, CA 94115

walter-Stull _

Metropolitan Transportatlon Com=.
Hotel Claremoxnt

Berkeley, CA 94705

Don Morsan
Metropolitan Transportation Comnm.
Hotel Claremont

Berkeley, CA 94705

Bill Grottkau

California Department of Transp.
1120 N Street

Sacramento, CA 95814 f

Hans Korve

Chief Traffic Engineer
Deleuw, Cather & Co.

P. 0. Box 7991

San Francisco, CA 94102

Robert Nelson

General Manager

San Diego Metropolitan Transit
Development Board
620 C Street -

San Diego, CA 92201

Greg Thompson : :
San Diego Metropolitan Transit
Developnent Board- : ‘

620 C Street

- Sem Diego, CA '92101
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APPENDIX B

P. E. Roehr

Pacific Gas & Electric Co.
77 Beale Street - Room 2997
San Francisco, CA 94106

Del H.: Brey

State- Leg:.slature Repres.
Brotherhood of Locomotive Engrs.
926 J Street

Sacramento, CA 95814

James L. Evans

Director

United Transportat:.on Union
021 - llth Street - Suite 502
Sacramento, CAL 95814




