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INTERIM OPINION -

Proceeding , _
Hearing on this investigation on the Commfssion's own
wotion into the safety appliances and procedures of the San Framcisco
Eay Area Rapid Transit District (BART) was held after due nmotice
before Commissicnmer Ross and Examiner Coffey in San Framcisco, |
Celiforaia, on February 18, 19, 20, 21, and March 26, 27, and 28, 1975.
The matter was submitted on April 29, 1975 upon the receipt of
reporter's transeripts and late-filed exhibits. | | o
 After determining during the inftial four days of hearing
that severe procedural deficiencies existed in BART's opera_tions,
forral hearings were temporarily suspended at BART's request to
permit extensive Informal discussion between BART, the Cqmmission
staff (PUC staff), and Commission consultants (PUC comsultants) to
develop most expeditiously <he basis for an order,‘ or erd‘ers‘, ,tvd-fbe
issued by the Commissicn." o - ‘ B
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After a month of discussions between BART, thé'PUQ staff,
and the PUC comsultants, bearing was resumed to place in evidence the
areas of agreement and disagreement. ‘ ‘ o

Background . _ ‘ o

During January 1975, three accidents. occurred on the BART
© System which, together with other reports of various failures of BART
cars, caused the Commission to order this investigstion to- Insure the

safety of passengers and employees. ‘ | _ DT
The three accidents of immediate concern in this proceeding
are the following: | - - |

1. On Janvary 10, 1975, a BART train sldeswiped a
second BART train operating om a yard track in -
the Concord train yaxd, resulting in damage to
three train cars. o

2. On January 19, 1975, a BART train struck a "hi-
rail” maintenance vekicle on the main line track,
thereby killing the operator and causing extensive

ge to the maintenance vehicle and the trainm
equipment. ‘

On January 27, 1975, a single unattended BART
car rolled uncontrolled: through the MacArthur,
19th Street, and 12th Street stations in Oakland,
presenti:;% @ potential hazard to equipment and
the traveling public. ' S

Jurisdiction 7 o ‘ | o ‘
The jurisdiction of the Commission relative to BART 1s ‘
set forth in Divisien 10 of the Public Utilicies Code as follows:

"DIVISION 10. TRANSIT DISTRICTS |
Part 2. San Francisco Bay Area Transit District
CEAPTER 6. POWERS AND FUNCIIONS OF DISTRICT
Article 5. Rapid Transit Facilities and Service

"29047. The district shall be subject to regulations
of the Public Utilities Commission relating to safety
dppliances and procedures, and the commission shall .

pect all work done pursuant to this part and may
make such further additions or changes necessary for -

the purpose of safety to employees and the general
public. ‘ o R

-
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"Tee comnissica skull caforcs the p'-ovis‘ ors of tr.is
section. (Added 1957, Ch. 1056; amended: ..961
Ch. 1967.)'

Scope of Investigation

This investigation was instituted for the purpose of ,
cetermining whether the existing orders of the Commission, including
General Orders Nos. 22-B, 26-D, 108, 110, and 127, as well as the
operating rules and the various safety reporting procedures ‘of 'BART,
are sufficient to assure and provide for safe train operations.

The order opening the investigation requires that a
determination be wade "whether any further order, reporting procedures,
or safety regulation should be issued pertaining to train safety of
BART trains and cars in addition to the existing orders, reporting
procedures, and rules of the Commission in order to prevent occurrences
of the nature heretofore recited or other occurrences that may ’
jeopardize the safety of the passengers and employees of BART". BART
was required to respond to the following specific areas of inquiry:

Techniques employed for evaluation of completemess
and adequacy of operating procedures and rules.

Teckniques employed to amalyze operating procedures
and rules for Identification of weaknesses and -
failure modes.

Procedures utilized to obtain authorization for
implementation of operating rules and procedures.

Techniques employed to insure the integrity of
the implementation of authorized operating
procedures and rules.

Internal BART procedures employed to determine
the impact on safety of such related factors
as vehicle availability and wayside rellability.

Methods by which safety impact Influerces
priorities throughout the BART system..

The process by which safety reporting is exped:.ted
within BART. ‘

Criteria for establishing need of additional .
automatic safeguards to supplement procedures.
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9. Focceduzes for cercicying thot mainteuance v»bic...e
operators are fully trained and competent to operate
maintenance vehicles in accordance with appropriate
rules and procedures.

Pending hearing on the above matters, BARI.‘ was ordered to
lnstitucte and implement the followiug procedures In’ the conduct of .
its train operations to prevent futu:e accio.emts pending the. outcome
of this investigation: -

"l. Train movements in the viciu:tty of om-rail
maintenance equipment shall be made in wmanual
mode at a speed not exceeding tkat which will
pernit the train to stop befora reaching such
vehicie or vehicles but not exceeding 25 mph.
Train operators shall advise Ceatral Control
that the maintenance vehicle involved is clear
of the track on which the train is running before
Central authorizes the train to proceed in auto-
matic mode.

The train controller at Central wherever possible,
shall align all routes for both revenue and non-

regfu{e vehicles during the movement of maintenance
vehicles.

All accidents or incidents that have caused or-
could cause accidents arising out of or involving
operations in either main line or yard track areas:

shall be reported by telephone to the Commission
within 24 hours.

Upon completion of the normally required procedures
and upon arrival at their maintenance area, '
maintenance vehicle operators shall make a final
readback to Central Control of their mnearest
milepost location."

Finally, BART was required to present to the PIC staff s
before February 19, 1975, 'plans for addiag a device or devices to.
maintenance vehicles used on-rail which will make such venicles '
detectable to the train contrcl system, the purpose of which would -
be to insure that no automatic train operatioas may be carxied on'
within the immediate area in which mainteuauce. equipment 13 |
operating-" : ;




Presentations

Prior to the recess of the hearing, BAM‘ presented 43
exhibits and the testimony of five witnesses, including. that of the
acting gemeral manager, in response to the requirements of the order |
of imvestigation. After the recess , BART presented six more exh:l.bits
and the testimcay of four witnesses.- ‘

The PUC staff and the PUC consultants presented, during both .
series of hearings, three exhibits and the tescimony of one PUC |
staff witness and three PUC consultants.

During tae first two days of bearing, BART introduced into
the record a number of exhibits which were not spoasored by a witness
or subjected to cross-examination due to the change in the direeticn
of this proceeding after the hearing recess. The motion of staff ‘

ccumsel to strike the following exhibits from evidence has been .
granted-

'Proposedt:" o -

Exhibits Nos. L Witness
, 7-A‘-,\ 7-B . ‘ , - Carroll " -
8-A, 8-B S | : '
9-A, 9-B, 9-C

13, 13-A 13-B, 13-C
1% Krmner .
The granting of this motion does not remove the exhibit.; from the

record of the proeeeding The exhibits will remain a part of the .
response of the respondent to the "interim directives" outlined by
the Comission and addressed to BART In'the Order Instituting '
Investigation (o1I1). \

~ During the proceedings the PUC comsultants were each
offered an opportunity to submit ordering paragraphs which. would
implement theixr recomendations As of May 25, 1975 the date of




C. 9867 1mm

s

preparation of lzte-filed PUC staff Exld.bit No. 25 none of the

consultants had indicated a desire to submit a proposed ordev foi:
consideration. ’ 5

Concord Yard Accident B

‘Exhibit No. 2-G, a copy of a memorandum dated Febru.ary 13,
1975 to the acting general manager of BART from the BART director
of transportation summarizes the facts surro\mding the collision of
two BART trains In the Concord yard cn January 10, 1975. .The
memorandum indicates that Trains 393 and 397 were brought to a halt
with each on an arm of a "Y" shaped section of track in the Concord
Yard. The front and rear wheels of Car No. 529, the last car of
Train 397, straddled the switch of the "Y". It is alleged that the
operator of Train 393, contrary to the specific Instruction of the
yard supervisor, caused the switch of the "Y" to be thrown while it
was straddled by the last car of Trzim 397. After hearing on his yard
portable radio the instruction of the yaxrd supervisor to the operator
of Train 393, a yard foreman started to move Txain 397 ahkead into the
shop. The misaligned switch caused the front wheel-truck of Car
No. 529 to follow Train 397 toward the shop apd caused th'ef rear
wheel-truck to move toward Train 393 along the other arm of the "Y"

mtil the side of Car No. 529 struck Car No. 148, the end car on-
Train 393.

BART maintains that the movements. made by Trains . 393 and 387
were routine and procedurally safe if the operator of Train 393 had ‘
cemplied with the instruction of the tower supervisor. BART o
attributed the cauce of the accident to the operator of Train 393

and terminated the operator’'s employment with BART subJ ect to
arbitration proceedings under the terms of the collective ba::gaining_
agreement. The BART director of transportation recommended that the
program of strict emforcement of imstructions and procedures and
thorough investigation of all known infractions be con_tl\inued: o




None of the parties to the sccident appeared before the
Commission. It appears that a written log of instructions or a taped
record of cral imstructions are not maintained by BART. It is :iot‘ ,
the purpose of this proceeding to arrive at £indings of individual
responsibility for accidents. However, from the record in this
proceeding, it appears that operating and commmication procedures
in the movement of trains and cars in BART yards should be reviewed
to lessen the risk of accidents. '

Collision of Train and Maintenance Vehicle

' Exhibit No. 2-H Is a copy of a memorandum to the acting
general manager of BART of the investigation by a BART board of
inquiry into the collision between Train 973 and Maintenance
Vehicle 544 on Sunday night, January 19, 1975. Due to the serious
nature of the aceident and the probability of future 1egal actions,
we shall include Exhibit No. 2-H with this decision as Appendix A.

The board of inquiry set forth eight recommendations in
Exhibit 2-H. Comment in detafl on these recommendations would be
premature considering the continuing formal review by BART of its
procedures. Nevertheless, this record on this accident Indicates
thet further consideration should be given to operation and commumi-
cation procedures. The cross-examination of the superintemdent of
central operations clearly demonstrates this need particularly}
in the area of improved commications.. | o
mmaway Vehicle Incident ‘

Exhibit No. 2-I is a copy of the report to the acting genera.l
manager of BART of the :[::vestigation by a BARI“ board of inqu:’.ry into
the rumaway vehicle incident on Monday, January 27, 1975. We :Include
Exhibit No. 2-I with this decision as Appendix B. ,

In this incident, a single car rolled on the main line |
during revenue hours without power from MacArthur Station past the .
19th Street and 12th Street Statioms until ic stopped in the Oakland
Wye enxoute to Lake Merritt St:ation. Exhibit No. 2-I :Lndicates =

-7~
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that when the traim controller was motZzied at 3:26 p.’m; ”'that thae
car was rolling downgrade toward the Oakland Wye, he "immediately .
implemented actions to hold all train movements that might conflict
with the probable route being traveled by the loose vehicle.”

There bas been public comment critical of the Commission's
insistence that BART's automatic trainm control system reliably detect
the presence of a single dead car since the minimum BART revenue
train consists of two cars. This incident graphically demonstrates
the soundness of the criteria that a rapid transit automatic train
contzol system must be capable of reliably detecting the preaenoe of
a single dead car if the safety of the public is to be maintained

The recommendations of the board of inquiry set ‘forth in
Exhibit No. 2-I agree with the need demomstrated by this record for
a constructive review by BART of its procedures and equipment to
insure the future safety of its systeﬁ Operations. |
Maintenance Vehicle Detection Device

The OI1 required BART to expedite the development of plans
for adding a device to maintemance vehicles which would Insure - |
theiz detection by the train control system. Exhibits Nos. 5 and 5-A
are timely responses to this requirement. Exhibits Nos. 16 and 21
set forth the details of the maintenance vehicle detection feasibili:y
investigation by a special task force composed of personnel from -
BART, Lawrence Berkeley Laboratory (LBL), the PUC consultants, and the
PUC staff. ‘

In response to the requirement that BAM subnit a plan‘ ‘.for'
providing detection of maintenance vehicles, a task force was formed to
evaluate alternmative metbods for achieving maintenance vehicle detection,
to select those methods wh:.ch best satisfy the performence c::iteria
and ex:t_.s_ting system constraints, to perform field experiments to
determine the feasibility of the methods selected, to use f£ield
results to select and refine the most appropriate wmethod, and to
design and test a final prototype. A specific goal of producing

-

-8-
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celiminary field test data Ty Februcry 14 was agreed tpon._ This
task force mission was limited to the completion of the prototype.
Installation of the device on BART's 37 waintenance vehicles capable
of operating on the track was not undertaken by the task force. -

‘ Review of this operation is of Interest as a case study
of the use of task forces to solve urgent technical problems..
' The task force initially considered (1) detection system
performance specifications, (2) track-circuit characteristics,
(3) receiver characteristics, and (4) maintenance vehicle character-
istics. The objective of this analysis was to determirne the set of
constraints for selecting the fimdamental electronic techaiques to
provide detection. Alternative methods of providing detection include
inserting a new signal or attenuating an existing signal in the track
circuits. Alternative methods by which signals can be coupled into
track clrcuits are: iInductively coupling (antemna) or conductively. |
comnecting (direct contact) the vehicle to the rails.

Voltage track circult characteristics favor the conductive
connecting 'method. Kaowledge of the wheel-rail interface character- '
istics gained from LBL's previous basic signal behavior investigation
indicated that imsertion of signals into the track circuit was a
promising- solution. Insertion of selective frequenc:’.‘es' requ:[res" )
less power than a broad band of frequencies. Therefore, the: task
force elected to perform, as an fnitial field test, an experiment
using a four-frequency current source connected between "he fnsulated
wheels of a maintenance vehicle end powered from & 12-v<>1t battery._ '

Preparation for the initial fi eld testing of the selected
wethod continued from February 10 through 13, with BART and I.BL '
providing the appropriate equipment and each task force ‘member
assuming responsibility for a specific area of construction of the
experiment. On February 12, the experimental mamtenance vebicle was
ready for field testing on BART tracks. The first field test was run
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on Hayward Yard tracks om February 13 and continued on Saturday,

February 15, on revenue tracks between Concord and Lafayette statioms.

Detection sensitivity to signal power levels and winimm. open-circuit

voltages required for wheel-rail interface breskdown were explored.

Oa February 15, the field tests successfully demonstrated that tke

experimental vehicle was detectable in both voltage- and current—type‘

track cizcuits. The tests indicated that some modification'may be

necessary at the interface between some currenmt-type track circuits
and adjacent voltage circuits. The effect on certain voltage tradk

' cixcuit components will also require study- The task force

will continue to refine the tecbnique employed for detection and

will examine the potential of other techmiques. Means of verifying

detection performance from on board the maintenmance vehicles will

* also be explored. The results of the tests, and preliminary

examination of the areas remaining to be addressed, indicate that the

wethod of detection used in the experiment is feasible.

In one week, a task forxce was formed and demonstrated the
feasibility of providing detection for maintenance vehicles. This
task force made the expertise of all members simultaneously available

8o that the comventional process of a consultant 1ndependently
preparing recommendations for the client to consider was.bypassed :
Detection of wmaintenance vehicles will affect several other BART
subsystems: Sequential Occupancy Release-(SOR) Computer Automated
Block System (CABS), and Operating Rules and Procedures (O/R) .

The zaintenance vehicle detection task force will not directly
address those affected areas. LBL is performing_a preliminary
analysis of the effect on, and the potential improvement im, safety
level that might be offered by CABS, SOR, and central computer
subsystemsthen all maintenance vehicles even:uaily'becomﬁgdetéctable.

We undexrstand that automatic detecticn systemsvfor‘ﬁaintenanceu
vehicles do nmot presently exist for the railroad industry; Exhibit SFB
indicates that installation of the device on all maintenance vehicles
will be completed 40 weeks aftor Februarv 1C, 1975-

;10- | -
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PUC Consultant Recommendations ; S .

The following recommendaticns by PUC.consultants from LBL &
are set forth in Exhibit No. 16, entitled "LBL Role and"Recomendét:‘.ons
with Respect to PUC Hearings on BART Safety Applfiances and Procedures",
dated February 18, 1975: ' - ‘ ‘ o

Recommendation 1, Reliability Impact on Safety and
Task Force Approach :

termine whether certain types of vehicle reliabllity
problems adversely Impact: safety. Establish priorities
for solving those reliability problems that do impact
safety. Use a task force where mecessary to produce

the quickest results for attacking top priority '
Problems.

The task force would (1) be comprised of an integrated
team (BART, PUC, and consultaats) coordinated umder
BART leadership; (2) intensely address a single
high—priority problem through common design effort;

and (3) have the sole objective of producing a proto-
type solution which later cen be suojected to T
reliability testing. : '

Recommendation 2, Maintenance Vehicle Detection
Seasibility Experiment 1/

Conduct a feasibility experiment to consider alter-
native solutions for maintenance vehiclie detection
and to select the ome best satisfying the system
constraints. The feasibility experiment shouid
produce preliminary results as quickly as possible,
and thus the task force approach should be used.

The objectives of the task force should be limited
to the detailed design, construction of a prototype
and final veriflication of the prototype performance.

Additional concerms that must be addressed by
othexs than the task force include reliability

testing, safety impact on SOR acd CABS, and
possible modification of O/R. S

1/ Implementation of this recoumendation was discussed in preceding . R
paragraphs. , R AN R
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Recommendation 3, O/R Faflure-Mode Techniques:

Employ techniques to amalyze each O/R for
identification of weakmnesses and failure-modes.

Recommendation 4, O/R Safety Policies

Consider including in BART's safety policies, a
set of principles such as ocutlined in the nine
areas of inquiry furnished by LBL to the PUC
and included as Appendix A of the OII of
February 4, 1975. '

Recommendation 5, O/R Authorizatior Procedure

Expand the O/R authorization procedure between

BART and the PUC, to ensure timely feedback to BART
of the results of PUC analysis and review of O/Rs
submitted to the PUC. This m2y require additionzl
PUC staffing and changes in the existing PUC orders.

Recommendaticn 6, O/R Integrity Test Techniques

Employ integrity test techniques to help ensure
compliance with authorized O/Rs.

Recommendation 7, Criteria for Additional Automatic
Safepuards . |

Establish criteria to determine when additional
dutomatic safeguards are needed to supplement

O/Rs. A process should exist for estabiishing a

need for added automatic safeguards whenm a failure-

mode analysis of O/Rs demonstrates either: (a) too

zuch reliance is placed on the -human element, or

(o) the complexity of the O/Rs bas reached a level

wherein they are subject to misinterpretation, and
f!rtz.h-er O/Rs would result in a state of diminishing.
eturmns. o _

Recommendation 8, Taterim Road Manual Operation

Review with the PUC, after 2 waintenance vehicle
detection system is eventually installed, the interim
PUC order requiring road manual operation (25 mph
maximun) of trains In the vicinity of cn-rail main-
tenance vehicles. Consider whether a higher level

of safety can be obtafned by automatic train operation
at sowe reduced mode, such as Performance Level 6

(40 mph maximm), in the vicinity of detected .-
maintenance vehicles. B B
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The recommendations of Dr. W. H. Wattenburg, the originator
of the concept of putting a special device on board BART vebicles o
generally parallel those stated above. Dr. Wattenbﬁrg{"s, recd@mendatibns
and comments are set forth in detail at pages 398 to 418, pages

444 to 451, and pages 591 to 611 of the transcript. -
PUC Staff Recommendations e ST
) A PUC staff witness made the following recommendations as
set forth in Exhibit No. 22: ' | '
I. WORK GROUPS OR TASK FORCES

A. BART, within 10 days, should establish and
identify task forces or work groups that are to
be assigned in the following areas: Operating
rules, car reliability, maintenance vehicle
detection, central control computer, and station
and wayside failures. |

Comnissior consultants should be allowed to become
part of these groups and thke Commission staff _
should centinucusly be made aware of the workings -
of these groups. : ‘

C. Monthly status reports should be filed by BART
in each area.

1. The monthly status reports om operating -
rules should include reporting of efforts
being made in training, efficiency tests,
and rule enforcement in all departments.

Tncluded in the nonthly status reports on
central control computer should be a
aintenance schedule, procedures, test
results, and failure reports.

OPERATING RULES

A. BART, within 10 days, should f£ile three copies
of their exisring operating rules and procedures
with the Commission. Any modiffcation should
be filed three days in advance of their
implementation or, in the case of an emexrgency,
within three days after being put into effect,’
including frll explarcation. :

All operating rules should be reviewed and
where applicable reviced. System maintenance
and control center rules should be revised in .
their entirety within six months. '

-13-
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The rules should be standardized so they are
common between departments and umder the same
rule number. These rules should be reduced to L
pocket size form and distributed to all affected
employees. - ‘ ‘

Procedures should be established by BART to
insure that central comtrol or cemtral personnel
do not allow movement of defective equipment
when it is unsafe to do so, in either revenue
or nmonrevenue service. '

Central control should maintain a log of
maintenance vehicles whenever they are operating
on the main track. ‘

Instructions or procedures should not be

included in the operating rules but should

brilsupplements\ or appendices to the operating ,
es. | o

BOARD CF INQUIRY o | SN
A. BART should file a detafled report with the

Commission as to the implementation of the
Board of Inquiry's recommendations. Monthly
Status zeports should be filed until all of

these recommendations are carried out or
concluded, : o

ACCIDENT/INCIDENT REPORTING

A. All accidents, ‘Incidents, or "unusual
occurrences' which have caused, or could
have caused, impact, collision, derailment,
fire, explosion, or other events involving
the operatfon of raflroad on-track equipment
(standing or moving); or which caused, or could
have caused, property damage or persomal imjury
or death to passengers or employees, shall
be reported by telephone to the Commission
(telephone 557-2271) within 24 hours from the
time of such event.. A follow-up written report
should be filed within 20 days of such event.

V. OTHER REQUIRED REPORTS

A. Car Report Weekly Summary, filed weekly
(Form No. 0742). = : '

B. Monthly "fallure" reports (vehicles, central
control, and statfon and wayside) should be
£1led moathly. Reports for months of January,
February, and March 1975 skould also be filed
with Apzil report. | . :

Ry
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C. Maaual Intervention Log with. summory s"'ould be
filed weekly.

D. Central supervisors daily log should be fﬂed
daily. -

Post-Recess Proceeding

The acting general manager in Exhib:’.t No. 18 summarized the
deliberations which occurred while the proceeding was adjourned |
between February 21 and March 26, 1975, summarized the agreements
reached among the parties, and indicated BART's proposed. plan of
action with respect to rellability problems which may affecr'-_safety
and review of BART's operating rules and procedures. Parallel
testimony was presented by the PUC consultants and the PUC staff
From a review of the testimony and BART's late-filed Exhibit ‘No. 24,
it appea.rs that there are no major conflicts %o be. resolved.

~ Attached as Appendices 3 and 4 are copies of memoranda
dated March 18, 1975 and March 21, 1975 which include summaries |
of the PUC-BART meetings, and deiineate the progress of the Informal
discussions, and set forth the agreements reached. We no:e: that
the parties discussed achieving certain goals within specified time
limits. Bowever, BART, while willing to strive for the goals, had
rescrvations that the goals may not be achieved within the specified

The partlies agreed that the oxder of the OIT 1;‘.miting the |
manual mode of the movement of trains in the vicinity of om-rail
maintenance equipment should be modified to apply oniy’to‘ the" first
train through the vicinity if the operator of the first train advises
central control that the track is clear. We w:l’.ll order the proposed
change.
Plan For Equipment Reliabilitv Improvements

The acting general manager testified that the BART staff,
working with the PUC staff and the PUC consultants, has identified |
‘system equipment reliability areas which should receive h:[gh priority
in attaining improvements. These are composed of three primary ‘

‘ -1‘59,
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subsystems: the vehicle, the central computer, and the‘*waysidet‘

train control equipment. Relative to the vehicle, a subset of four

problem areas was agreed upon. These are the propulsion system, the

vehicle automatic train operation, the door system, and the friction

braking system. : ‘
Three engineering task forces will be established to address

each primary subsystem problem area. Separate resources, dedicated

to each particnlar task, will be al lccated to each task force. These

resources will include BART engineering staff members, BART comsultants . |

already wnder contract (and involved 'in such work to some degree), and,
where appropriate, industry comsultants. Other resources will include
equipmeat and physical material needed for testing, etc., outsrde =
laboratory facilities, BART vehicles, support personnel for data:
gathering and evaluation of design fixes, and appropriate world.ng
space and shop equipument.

The vehicle task force will be subdivided into four par"s
to address the propulsion, train control, auxillary, and mechanical
vehicle system problems. These systems are of differing techoical
nature, requiring different levels and types of professional expe*t:.se.
All BART personnel assigned to each of these four vehicle tasks and
to ‘the othexr two main tasks, will be dedicated solely to that task,
and to the extent practical, the consnlting personnel will also be
so dedicated.

A vehicle task force leader, heading the work of the four |
vebicle subsystem groups, will be responsible for the overall
coordination and efforts of these groups. This respcnsibility
inciudes planning and directing the task force activities, inisuring
thet sufficient resources are continuously avallabie and are being
used on each problem, evaluating and assessing progrecs, estab’.'.ishing
priorities or criteria for priorities, and liaiscn with other
departments supporting this effort. The leader will also be the
'orina.ry techmical contact point with the PUC- staff and consnltants on
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the vehicle task force work. While BSRT kas agreed to involve the B
PUC staff in deliberations regarding the problem areas, the PUC staff .
is expected to retain its independent role. Accordingly, PUC staff
personnel will not become members of the task forces.

The task leaders will be given full authority within the |
charter of their respectively assigned tasks to carxry out the work in
a timely and efficient mammer. Where additional resources are needed «
the task leaders are responsible for prowptly advising BART management
so that suchresources shall be made available. These needs will be‘
immediately commmicated to the appropriate level of BART management
to enable highest priority support of these task groups. B

Reporting on the progress of  the work of the task forces
will be in accordance with the requirements established by the P0C.

- Periodic technical reviews will be beld to assure the visibility of

the work to BART manzgemert, the PUC staff, and PUC consultants. In
addition, continuing technical liafison between the BART task forces

and PUC staff and consultants is anticipated

The foregoing discussion on responsibilities and authority
for the vehicle task force 'will apply directly to the central computer
tesk force and to the statiom wayside equipment task force. In
general, equal management priority will be given to each of the three
areas. The resources applied, however, will be indicative of the
estimated amount of work izvolved in establishing solutions to the
particular problems 'and to a degree will be indicative of the technical
'priority of each task In addition to the assessment of progress by
the task force 1eaders and the PUC staff and consultants, BART
management will continuously oversee the general progress to asSure
that all reasonable efforts are being expended and that the. goals of 1
this effort are being attained. ' |

: Exhibit No. 18 delineates the staffing plan established by-v
the BART engineering staff for each of the task force groups.. 'I.‘his

plan includes outside consultant support as well as’ BARI engineering‘f
a331gnments. , S DU

-17-
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Discussion

We are primarily concerned here w:l’.th the level of safety
of BART operatioms to insure that no member of the public or any
BART employee is barmed by these operatioms. This record indicates |
that BART meets minimum standards of safety for continued operatiom,
but BART is not nearly as safe as it could and should be. The high
rate of equipment failure produces a constant need for. mnu.al |
intervention {n 2 system designed to run automatically.

While procedures can be designed that permit safe operation
either in the manual or the sutomatic mode, when operating conditions
shift from normal, stress conditions arise which Increase the ,
potentisl hazard level. It is under these conditions that bebavior
becomes unpredictable and errors of judgment and in apply:(ng
prescribed ‘procedures occur. To remedy these deficiences, this
record contains many recommendations for new operating procedures
to be developed and existing rul'es‘ to be changed. The need for
systematic review and testing of operating procedures and rules has
become obvious. BART is moving to accomplish this by the recent
formation of a safety department. One of our concerns is to insure
that this systematic review is :!.mplemented :imediately and completed
promptly.

BART operations have been plagued by eqqipment ‘. fa:tlures\
and defects in vehicles, central control, and station and lwaysi.de
equipment. Failures of car bodies, doors brakes, suspension,
trucks, communication, propulsion, air conditioning equipment.,
elecetric auxiliaries, and train control have all required vehi_cles
to be removed from service and have affected revenue service. The
highest failure rates have been experienced by the propu‘.‘l.sionfv and
train control equipment. Our iInterest in the immediate solution of
these and similar problems, which appear at first glance to be
primarily of maintenance and service, is imperative due to the high
levels of potential bazard created by these faflures.

Our concern with the solution to equipment and’ system |
failure problems and with verifying that the system is operating at
the lowest level of hazard should not cause BART to interfere w:'.th
its routine and periodic maintenance of equipment and systems. :

-18-
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We shall adopt the recomendafions_ of the "I’ch s'ta-ff and
the PUC consultants and shall hold hearings_ to receive 1prqgrg$s. L
reports from BART. ‘ R
Findings and Conclusion

- 1. BART revenue and nonrevenue operations meet minimum -

standards of safety for continued operation at this time.

2. BART revenue and nonrevenue operations are not as safe as
is desirable and feasible. Prompt: so_ldti‘oas must be found toa .
range of problems affecting the reliability of systems and ‘procedures.

3. The recommendations of the PUC staff and the PUC comsultants
are reascmable.’ | , - R S o

' We conclude that BART should be required to implemeht : the

recoumendations of PUC staff and PUC consultants. Signiffcamt
progress in solving the safety problems of the system must be shown |
within one year of the date of the order. At that time, the _-‘ /
Commission will review BART's operations aund decide whether | |
to authorize service at a reduced, expanded, or unchanged- level.

INTERIM ORDER
IT IS ORDERED that:

1. The requirement in the Order Instituting Investigétion that
train movements in the vicinity of om-rail maintenance equipment
shall be made in the manual mode is modified to read:

The first train movement in the vicinity of on-rail
maintenance equipment shall be made in manual mode
4t a speed not exceeding that which will permit the
train to stop short of any obstruction but not to
exceed 25 mph. The train operator shall advise
Central Control of-the track status. If the track

on which the train is operating is clear, Central
Control may then authorize the first train to proceed
in automatic mode, Subsequent trains may operate '

on the track previocusly inspected in the automatic
wode . | ‘

All other interim orders remain in effect except those iﬁvblv;.Tng',
accident reporting and mafntenance vehicle detection which are
‘superseded by this order. ' . [
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2. All accidents, incidents, or unusual occurrences which
have caused, or could have caused, impact, collision, derailmeat,
£ire, explosion, or other event involving the operation of railroad
on-track equipment (standing or moving) including those occurring om
passenger loading platforms which caused, or could have eausedl,
property damage or persomal Injury or death to paSsengers or emwployees,
shall be reported by telephone or telegraph to the Commission
(telephone 557-2271) within 24 hours from the time of such event.v |
A follow-up written report shall be f:[led w:t.th the Co:mission
within 20 days of such event.

3. One copy of the following San Francisco Bay Area Rap:[d
Trans{t District (BART) operating documents shall be filed with the
Commission at the indicated :Lntervals uatil further ordered

a. Car Report Weekly Summary, Form No. 0742 - file
weekly.

b. Monthly failure reports for vehicles, central |
control, and station and wayside equipment - file
monthly. Reports for prior months In 1975 shall
be filed with the first report filed in. compl:w.nee
with this order. :

¢. Manual Intervention Log, with summary - file
weekly.

d. Central Supervisors Daily Log - file daily.

4. Within ten days after the effective date of this order,
BART shall file three copies of their existing operating rules and
procedures with the Commissicn. Any modificarions shall be filed
three days in advance of their implementat:{;on or, In the case of an -
emexgency, within three days after being put into effect, and shall
include a full explanation. :

5. All BART operating rules and procedures shall be rev:iewed
and where applicable revised using the analysis techn:[ques set forth
in Exhibit No. 18. System Msintenance and Comtrol Center rules shall

be revised in their entirety within six months of the effeetive date .
of this order.
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6. The revision of BART rules shall include the 'followiﬁgﬁ

a. Operating rules shall be standardized so that -
rules used by more than one entity shall have
the same number and have identical phraseology.

b. Operating rules shall be issued to all affected
employees In a pocket size and current revisions
shall be maintained. ' .

Procedures shall be established by BART to
Insure that Central Control or Central .
persomnel do not allow movement of defective
equipwent when it is unsafe to do so, in either
revenue or nonrevenue service.

Central Control shall maintain a log of mainténance :
vehiﬁles whenever they are ocperating on the main
track. :

Administrative instructions or procedures shall
not be included in the operating rules but mey
be attached as supplements or appendices to the
operating rules. :

7. BART shall file with the Commission within ten days of its
issue, a copy of the report of each board of inquiry which relates
to safety, hazards, or the application of sjrstem‘- operating_ procedures
and rules. Thereafter, monthly reports shall be filed with the
Comnission concerning the implementation of board of fnquiry
recommendations wntil all recommendations are implemented or othexrwise
concluded, _ - R - |

8. Within ten days after the effective date of this 6rder,

ZART shall establish and name the responsible persompel assigmed to
the following BART Reliability Task Forces:

a. Propulsiom Reliability. | =

bt Vehicle Automatic Train Operation Reliability.

c. Door System Reliabilfty. . -

d. Braking System Reliabi‘.lity.

e. Central Control Reliability.

£. Station and Wayside Reliability.

9. BART shall file monthly with the Commission until further
order, progress reports for each task force gsi:aBIished byfv“pai:ég:;fapti; 8

-21-




herein. Each progress report shall include to the extent applicable
£o the task force:

2. Monthly status reports om operating rules shall
include reports of efforts being made in training,
efficiency tests, and rule enforcement in all

departments.

b. Monthly status reports on the Central Control
Task Force shall include a maintenance schedule,
procedures, test results, and faflure Teports.

10. BART sball file monthly status reports on the progress of
developing and imstalling a detection device om all maintena:nce
vehicles. . ‘

1l. The Commission staff and designated consultants shall have
access to information concurrently with all members of the task
forces and sball be informed of task force activities :i.ﬁ ordex to
monitor their progress and report to the Commission as necessary.:

12. TFurtber hearing on this matter shall be held approx:.ma*ely
three months after the effective date of this “ordex for t’he purpose.
of receiving a public progress report from BAKT.‘ "r..d any further '
recoommendations by the PUC staff and the PUC. consurcants. o

13. BART shall demonstrate durmg the year following the
effective date of this order that significant progress has been
zade by it to solve the maj or safety problems revealed at. these
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proceedings. At the conclusion of that period, the Commission will / ,
.review BART's operations and decide whether to authorize -,
service at a reduced, expanded, or umchanged level. :
The effective date of this order is the date hereof.
Dated at San Francisco , California, this _ QF_(-‘CVA S
day of __JUNE 1975, — R

Comni3stoner William Svwons. Jr.. ‘betng
Recossarily absent, did not barticipate | :
-1n tbe disposition of ‘this proceeding, -
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INTER- O:-FICE COMMU‘\!ICATIO‘\)

Lawrence'D. Dahss B L e e e
Acting Gcneral ‘mm.ger ‘ | . ... 'Datez February 6, 1

s

\ . ’

Suhjoct: Invesc:.ga. on Pcpor" - Col.n.:u.,:.on Between 'l‘::a:.n 973 a.nd

Na'mt»mnce Veh:.cle S44 on Svndavy. January: 19, 1975 . - ’

SU}MKRY O" I\C"'Dh.\"f‘

At approx:.ma.\.cly $:30 p.m. oz SunLy, ..aa.nuary 19 1975 Mr- Artaur I.. ST
Brigzs weported for work at the Bay Area Rapid Transit Distxict” s Oakland
Shops for a shift cormencing at 9:00 p.m. Shortiy thezeafter, Mz. Jessic’
Joh.nson also weported to the Ozkland Shops, zad boch were briefed by
Mz. Johanle Simpsex, the Foreman on duly, a3 o the work and the work .
areas i which they would be performing that night. M=o B:.Il:.c R. Joore
and Mr. Jazes D. Coppedge were assigned to Mr. Br:.,,,gs. erew to work . )
Maintenance Vehicle 544 in whick Mr. Briggs was the Lead man,  Mr. Jes $£e ,
Johnson aad Mr. J. E. Vargas were assigned to .amtenancc Ve.h:.clc 496 with
wr. Johnson as the ‘Le:'.d man,’ - e

t approximately 9:42 p.m. xa:.mmancq.. Veh:.clc 496 was given ron- ox

" by the Im:.n Contzoller to run £rom MW13 and-A-2 Track to MNile Post l. S.

‘ Vem.cle 459 confa.'-::xed the oxder f:nd p*occcdcd o A-Z"l‘:zck Ma.lc Pos" -8.

These run orders were read back by Maintemance Vehicle 456 and c:onf:.med o
by BART Centzrzal, at which time SART Central motified Maimtenazce Veaicle 436
toat they were vzable to automatically alizn & route out of MWI3.- V.:zm..em:xce

. e

-~ AL app o:c::xa..ely 9-42 p.:u. '.L":z.:.n 973 .Jmned by ‘rra:.n Operator Row-*: .
Earrigan advised BART Centzal cb‘.t he was standiag by 2t ATFOL ‘i the. Haywa:d
Yard ‘or movezent orders. EHe was imstructed to stand by by BART Cemezal.
appIon ately 9:44 p.m. the Opezator on Tzzin 973 was. told to load Destina
tion 25 (Richmond Yaxd) amd to siamd by in actomatic and that he would: be o
runzing on the A-2 Tzack to A~4S cr:os':.rg ove-- and’ running thc A-1-Track to _: o

R-25 wvhere he -would sgain ¢ross to t::.a R-2 Tzack and procced z:o» the mcm:.o*d
Ya.-.d * .

-

AT w—o*c::.z..:cly 9:53 p.m. Mainteaance Velnc..c 5-£~+ advu.sed BA.““I Cen‘.:::‘zl L
that they were at MW13 standizg. by for run oxders, at which’ time. BAKL‘ C4..n: Tal o
z2Cvised them to runm XWI3 aad. A-Z T*:zcx To Mile Post l. 3. At this, time .
Maintenazee Vehicle 544 gave 2 otzv '‘Read Back." BART C«.*\tml aga. iz ad—

vised Mainzenazce Vebiclie 544 t:o run 2 413 aad A-2 'I"':'.c‘!c ..o :.I.e Pos" 1.8.

.-
> .
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Again, Masatenanee Vehicle ;lul; gave an’ erroncous '"'Read Dack,™ .and again
BART Central advised them to run Mrl3 and A-2 Track to Mile Post 1.8.
Again, Maintenance Vehicle 544 gave an erroneous "R»ao Dack.”™ TART Cen-
tral again adviced Maiantenance Vehzclc S4L to run MW13 and A~2 Track to
Mile Post 1.8. Agaim, Maintenance Vehicle 544 gave an n.ncor:rcc" "Read-
Back." BART Centrzal again advised MalnZenance Vehicle 544 .o ruz MW13.
and A=2 Track to Mile Post 1.8. After thiz fifth runx ass:.gnmcn: ,.',)’.a.xn-
tenance Vehicle S44 read back & hes:...an.ly ‘corTect run o*‘dcr._ ZART
Centxral "hen advised them of the rcs:ricc:.on t:o work on s:.ght v:u:h Un.a.t: 496.

At approximately 9:57 p.m. xntcn:mcc Vchxcle 496 adv:._,ed BAR‘J.‘ cﬁn- }
tral that caey were a2t Mile Poﬂ: 1.8, A~2 Track awaiting orders, and BART .
Centrzl confirmed that Maintenance Vnhn.cle 496 was to work .the A-2 Track
between A-10 and A-45 until 0400 hours waich Maintensnee Vehicle 456 con=
firmed by a ¢correct Tead back. 2ART Centrzl thenm advf.scd tbe::x o.. ..'ne Te-
striction to work on sight with V.::.:.n..cmcc Vclnclc 544

At ap-:zoxf....atcly 10:00 p.m. BART. Ccntral c:v.lled 'I.‘ra:.n 973 a:zd :.u..:ructcd
that he hold at Fruitvale Sca.t:.on wh:.ch. was confz.mcd by Tra:.n 97‘3.. ,

At approximately 10:00 ‘p‘.m. BAR': Ccn al advised V.a:.ntcnancc. Vcb.:.clo 496
that there would be traiz activity on the A-1 Track. The reception of this -
message was confirmed by V.am..cnancc Veh:.clc 4-96- o ‘

4 ‘ - . . ’ .
. ‘ -

At app-:o:v:mtcly 10:00: p.n- BART Ccn ral adviced 'Ims’.n. 973 tha.t ..hc"'c woulc!
be pexsonnel working om the A-Z Track, and this mcssage ‘was ccvn...‘_:.r:ed,b},r 1ram_. .

At approxzizstely 1£:08 p.m. Mzizteaansd Vo ahicle 544 called TART Ce Latral
and advised them that their position was om the -2 Track, I:.le Post 1.8,
.at which tizme BART Centzal gave them their work orxders to work the A-2 and ‘
C~l Tracks between A-15 aznd K-25, at which tizme Maintenance Vc icle: 544 cov- o
firmed. BART Central also advised Maintenaznce Vehi cle 564 that: powe:: was.
off in theiwr work area zmd that thexe would be, traim ac..:.v:.ty on The A—l
Track. Maintenance Velicle 544 confirmed. AN

" At ~pp:oxzm ely 10t 10 p.m. EA.’S: Ccn l called 'I*a:.n 973 ho-ld:.nv- at
Fruitvale Station, and adv:..;ed the .-..a:n. C-.\e-ato- tha." hs.s x:r.:n.n was re:
lcased ia .:x.v....omac:.c. . : :

. r ! . ' )

- At approximataly 10:13 p.m. countact wail sections’ "’06 A.L\Ol nnd ARO2
znpped- At this time BART Centzal a:tcmo sed €O coatact Trainm: 973 with o
sueces They then coatacted Maintenance Venalcle 496 who adviced’ them thas
Their hs sighting of Train '97 was when it was on zts w:.y r:oward 'L:z..ce V.c*r

Az approximately 10:14 p.m. BA.R’.'.‘ Ccntra‘l tcmpted :a cm:ac.. ..:n.n- e
tezance Veh:‘.cl'e 544 also with no sveeess.  They then contacted Mainzenase
Vekicle 496 requested that they procced back to A-15. Accordimg tor
Mr. Mooze's tg.s..:.-.::ony. Maintenance Vehicle 544 was, :cppe.c'. on the A-L Trock
at Mile Pozt 1.3 when they requested worlk orders.. As pxeviously s.a..cd B
this Tequest for work ozders was raquesied al approwimately J.O 08 p.n.‘a::c.
was confirmed by Maietenance Vehicle 544 at approximately 10: 10 p .. M. Moora
thea states inm BIs testimony that Mr. Coppedge was sitting in the middle of
the vehicle filling out the work oxder sheer, looked up and said "hcrc comes.
the train.” Mr. Mooze, who was sitfing on txe passengex side’next o' the,
doox, iumped from the truck and turmed in tize to.sce the tr:n.n hie” \Sam- 5
tenance Vehicle S64.  Mro Meore ran a.:o’u::dﬁthe :....n. and ‘s arzcd up the'.

-
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A-2 Track where he found the ’oody'of\ Mr. Drigzs. He also saw ‘Ira:.n. Opcrat:orﬁ
Harrigaa stending our che A-Z Track,- and Mr.. Coppedge’ pulling himself out

of the wreekage. Mr. Moore thea ran to the Oa.cland Shops,.. whxch was
approximately. onc-haké m.lc away, where“he. et Mx. Johnuie- S:.m-rson, -thA_
Foreman, coming. out- of the Shop.: They both: proc..ec.cd stoudrs Simpson’s:
office wheze ‘~' --Siopson called .the: Grove Street ‘Ambalance . Sexviee: a::cr-v ’
then called BART:Ceutxal to advise ' them what had occurred.” Mr.““Smp,ou ”
requested ~that Mz, Moore. zct:m:n. to. thc sa.tc :md stay m.th "Ira nCoppedﬂc,

Do By th:s. i.zxe TART -Police: Sérvice m:d bcen. adv:.:.ed o«f thc’ a.nca.acnz: ,
and “had-proceeded Lo .the -aceidont .scene. . They requested! ‘the Ozkland Fize
Department and an. azbulance.  Shortly:therealfter, theiOakland Fire. Dcpartrent
arrived on the scene and BART: Police advised ‘the fixemen to ‘eut the fence
to perait the- .mbumce erews  on-torthe sites me. mulance"a.:r:‘.\red'hnd Te~
r.ovcd--‘ .,ngg a.r:d Mr, Coppcdae _froa the...,c emeL _’-1;:.“7 'f"".;:j:.- SR
. \ . . . . R s .

BA.KJ: Pol:.cc. Services also rcques'cea BAKJ: Cen.::ral to a1l ox.z: a ma .LOT.'
mintenance cxew. It was a.lso no::cd by :ne:x :ha... Gap Breafcer Stat::.on A,.J
was, complctely dc.,":oycd . , ‘

.

'I.‘::a:.n Ope..:t.or Fm:n*an reported: Lo :«:he EA.KI‘ I?ol:.co zha.t:w hcdsm«' the
Maintenance Vehicle; and when he rc..l:.zcd thcy were -onthe game’ track and
on a collision course, he p.x::hed. the stop bczton and” mcdmtcly‘iraca.cd
tke cabd ..nc‘. wInT Lo M oaca: oL Vem.c'J'e 152 R !

"It was: J.zt:cr detcrm.ncd "hat Train: 973 was' on' the A-I "‘racknwx:‘m
‘h=Caz 152 derailed. and: stoppad. aop*ox;..ate’ly- 485 feet’ 'rvor:h of Mile Po.ﬂ: L. 8
2nd B-Cax 709%.was-also derailed. - Meiatenancel Vehicle: 544~ was'wedged ;par-
tially undexr:Vehicle: 152 and along t‘ze wcst s:.de of cho no-th. bou d Lxaix vl
a*d was comp...etc;y desczoyed SR

o, Rt S

AC I..an.s:.t serwr:.cc msx::...ur.ed a.~bus bndgc 'aetvecn. Colhsem Sta a.dﬁ’
and 19th Strcc«. Szation ~ Oakland: uncn.'” aporox:.na..ely 4-"0 p.n. on 2 onday

r
J.nua:y 20, 197 5, wnen no 1 .,c"v:.cc was ::c.,to cd. :

ESTABI.I BT 67 "?" nom o noumy EE

+ " A speeizl cmit..ce'wa... ‘o.....,d to :.:west:.ﬂacc ‘.:he :.nc* dcnt‘; establish
the causa and m.cenrecom.end.ﬁt:.ovs to rTedueeito & mindmem the pos*:.b:.l:.:y
of such an incideztioccurring 2gaint -This committee cousisted ofr _
W. ¥. Breadrit, Marmager of Trzasit,” -o-onto Transit Comn:.ss:.on, .Loron..o, :
Camada; W..D. Lemprecht, Vice:Presidents- Sys..cm Operations™ (Ret:.rcd),
Southerm PacificiTransportaiion’Company; Hi:Ci Munson] VicePresident aad
Cezexal Manager.of Operations (Retired)-, Western Pacific Railioad Compa.z:f
ecuxzently oa the.Boarxd of Dirvectors; Richard Prsiai, Chairman -of the: . 1 o
Safety Co:r-.az.:t:co of Uaited Public Ex ploynes = Local ;90,.and_- “BART. e:nployee,y ;o
R. W. Carroll, Director of" b’.ai:i..cn ance = "BART; L. T anghn&;xamdc* 0L, . e
Insurance azd Safe..y' ~ BART; AL EL- WofL., Directoz-of. '.tmnepo*at..on - BART

~d E. J. R.: > @\ecutm A.ys:..,t..n -‘Operat-ons, ‘Clmn.-mn“‘ <UBART L
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3. The various rules overm.nz h'rployces do not appe:xr
to be properly coordinated nor are they in vuch form -
that they caa be readily carried by the employees as.
required. It was found that rules governing one’ class
of e=ployee were not furnished to them and rcl..ancc was
placed on various types of saflety msetings to see they .
were acquainted with the roles.  Tkese and o,hcr n-az:tcz'sy '
-developed should be corrected. C e
The surviviag crew mex:ber::‘o Za:.r:tcm*zcc Vc-h c}.c: 544
testified they heard the transmission of the rua ordc_:z:,
ir fact one member kelped the, deceased copy it. . Yet
they did not xealize they were ox'the wroag track when .
" they stopped for uo::k oxders. Employees: should be in-
structed iz the va.r:.ou., route dcszgnat:.ono, ,ways:.de and
the l:.Le. : - -

}’ovt:s 'by maintecence vehi cle.s shou..d be ::...dc thzouzh
ccntr._lly controlled sw:.tchcs w‘-xcrzever possidle.’

Wizh rc«pect to actions by BART Cen tral Cont—ol it is’

very evident that the Train Contxoller had grave c.oubts
about the Opexatox’s condition and ability. 1L BART 'doe"'

1ot presently have such a ru‘.c one should be :.nst:.tuz:cd

reading, "lIn case of doubt or uncertains ty, the szfe.

course must be taker." This would mean thot \hm:emncc

Vehicle 544 would have stayed oa MW13 until th. Traie. . .

Controllazr was satisfied by a Supervisor that the Oper..to*

of Mainteanzace ch.cl‘.e 544 wa., in‘a condmt..ou :o propcrly '
fuzetiom. - : .

All maintenanee vehi clcs shoulc’. carry on them {a.a rc::d...ly :
accessidle place a schematic drawing:of the BART Sysz cem i NL
showing the designetioa of all traeks, crossov.z‘:s, mn.n..cwce
of way 3access po:.....s, 2ud such ‘other desigaated areas' ‘which

are nccessary for ¢ e safc operaz::.on of mat ntenance vcan.cles-

.

8. Procedures should: be establ:.shec. to pcr:.od_cally -cv:.ew the
competeacy of Operctors and Leadmen iz operation of mm—- o
tepaz ce venicles and radio comm.ca::.o.....

Dure co_s:.dcr..txo:z was givea to Jmc to:c:.cology rcoort: of ‘*b.e. Alameda Co;n..y

Cozoner's 0ffice dated Januawy 22, 1975.  This -cpo-t disclosed that the dc:-‘ '
ceased’s blood ethyl aleohol comcm. was 0.11. A c'uala.f:.cd medical witaes
called by the a:to:ney Sox ‘.:‘:.c Ceceased's faxily testificd z:h:.r... he would’

have coubts adout the Tesults of this wsepori iz the absence of clm*c_.a
evidence of iztoxicatioa. Iz addition, th o. n.:msses called, whc» nad.

seea the decc..scd befoze the accident,; testificd "that he .,howod o f:.g“s
of-consumpsion of alcohol or idzoxi c:a..:.on. 'I*'x v..cw o£ the confl:.c:..:.nf-
cvidencc,)i: w25 impossible to reach a firm concl ilox on ...he po:::;:.blc

eficct of aleonol oa the deceased. | ‘

S
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. F. Brundrit : R. We Cm:roll o
Manager of Transit o 'D:.rcc,or of :.n.tcmncc - BAKI.‘
" Toronto Transit Commission - '

. ° o ——————— ', "’
9%”"_74/""""-‘ : , "'w//:ani‘/
W. D. Lamprecht (Retired) o L.} Hoaglaid
Vice Presideat’ - System Opexations *r.(agcr of a.asumncc and Sm.cty .,.em
Souuhf_"n Pacific Tramsportation - S
' -~ Compary o . ‘
‘/:.1./'//. - : - Q f LJ;—C/
E. C. Munsoa (Retired) AL E_ Volf Ui »
Vice Presicent zad Gemexal Manager - Director o‘ :L‘r.:nsportat:.on - BAR“‘

o of Ope,..:zt:.o..s
Vestern Pacif c Ra._l*md Co:zp...ny

. - ,/ .
Richaxd Pagini - E. J. R..y . L -
Chairman of the e"y C ...:.ttcc of -E.vecz.t::wc Asez.stanu - Operat:.ons o
Tnited Public Exployees = Loczal 390 Ch.:u. .m:. - vm Y ’

.*‘I.'hc forcgo:. g contc:nt* of tais repor:t were read over ..b.c ..elcphone
to Mx., W. F. Brundrit by Mr. E. J. Ray this date, and agreed to by
¥r. Brundrif.: A letter of comnfirmation will be for..hcom.-w f*'ou
Mr. Brundrit aand w:.ll be a..tached hcreto- :

P
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Lawrence D. Dakns
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Board o I...qu::."y

- .

Inve...t-v-nt on Repors - Renas ay Tshicl cInc:tder:t P
- of Mondavy, .Iaru..ry 27. 1975 ‘ AT ’

SUMMARY OF CID \'T

© AT 9:35 a.m. on I(onday,".l’anua:y 27, 1975, Txain 383~1 was taken out
_of sexvice 2t Daly City amd at 9:49 a.m. wes parked im Zome T-3 at Daly
Lty. At 10:45 z.m. Craiz "'.or..cn, maie line Lccbnzc:.:m, was scnc to
" Daly City zo check out the comsist which was rcpo:zcd to have p“opul..n.ons
prodlems oz Vehicle 116. Tpon 2rriving 2 D..l" City, he. asked . for a. .
trein operator. Stove Estes was assigaed to & iz "a..szc- Vchzclc.ll&
kad z steady system dymamic and reverser amnunciafor on at © kigh specd.
. A\hGTSq'.‘.ZZ and Tates uu\.vuvl\.\‘.’u M..'.'Af..c-u- 12.3 “noas bl ion ol -v 5:.:.;.. uhu-'-.f.'-" .
=ser aancaciator, but it would not clear. After recoupling Vebicle 1€,
" tke troia ""s :zovnd forward to cee if any :mnu'zcmato:‘showd- ‘Althcugh -
Y. 20 fanureis showed, the frein did scem to move sluggishly. | AT That,
tize an ope :o*' on the platfozm said he saw sparks on the” "Y".' end treek
- of Vekicle 116. As .Siis zime the techbniciazn Rhorzen cut out. the a.::.ctn.on
brakes on both the "X" 2zd "¥" trucks on Vehicle 1l6. The trzin-was them
© hostled bae anc‘. forth the lengzth of the platform Zo.emsure. that all’ whe-b
zoved .f:ccly. A this Tize Rhorsen contacted Cc:::::::.l. to have the frz . :
.Seleased back to the Concoxd Yoxd. Affer dispatceh ?.oc"‘se.'.':..-oae ia. \em.c e l.«.G ‘ _
which wzs the zail end car, to w ..._cb for oble =s. After a couple! of sta= |
tions, the "X oxd truck started o smoke and Central was: :u:z.fo med, The _7‘]
:.yd-acl:.c power unit for Vehicle. 116 was dumped: removizg all brake- p-es.yu-e )
contrel for the b.....c:.n:* system, and the traiz proceeded Lo M c.x:.-:nv.:.- S-..c:.c-x. o
Althouga ' the tzzia would have norz'.a...ly p*’ocecdec in a hali-speed =ode, the
tecanicians had "jumc-cc" the Train cocz..:. so that it would: ope rate at.
80 ‘QR, 2nd it was at .hu. peed that 4 p"‘occeded TO “ac:.»\r:hz..r S@t:.on..

The traia was now restizmz on Track Ce-kr.::" the ‘C-35 fater locr:.n_,,. - The v

Shizd rail power was cut off ar_d techaicizas Rhorsen and Shelley :.:x::pnc.ed

the "X end truck of Vehicle 116. Upon imspection iz was fouad thal the - |
tzaction mo=oss 1 and 2 had burmed. While the train was be ag -L.,occ..cd Y
Opcrator Zstes found that there weze no chocks on dis- train anc‘. e man ;:;cd S
to get chocks from a Ricamond bou*d“. train whichk he placed unde'- the’ lcad:.ng; Lo
ends of Dotxy the "X" and "Y' ead trueks on the downhill sidel” Heo radi oed LT
Centzal of his actions znd procceded back 2o C-05 =2t approximately 1:30 p.m -' NS
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Also at approxima tc'.!.y 1:30 p-n-, J::mcs Fexy u... I‘orcmn II a.t Co*xco..d

Shops, received o eall from the technicians who had been wor lc:.ng on Vehi-
cle 116 who informad him that No. 1 traction motor oa Vehicle 116 had -
£flashed over and there was smoke and sparks coming from: the zotor. “Duc.
to the possibility of a bearing lock up and resulfiag serious whee" and
geaxs c’.o...:zﬂe, ¥x. Ferguc accox panied by two Gemeral Car Repairten weat: .
to K-30 to uxncouple the -zo-or f om the gear box.. They arrived at MaeAr 'h\.r

~ Station 2t app:o.c:..a:clv 2:20 p.n. and Teceived safe ¢learance from Ccntra~

< adout 2:50 p.m. Mx. E‘crvus decided o uncouple Vch:.cle 116 from The consis
and placed oze ciock 2bout 2" feet zhead of the leading . truck and! iastzuet d _
one of tihe technicians with him To ‘stand b3 j“ at w.._cl #1 with a pry bar co-that .
ke cou’d 2ove the vehicle when Fergas hit The uncounle: buttoa. - Az this Size
tke car control pazel status showed propuls ;.o:: ..nd logic cut out and b:zkc.s,
mechanieal and eleetzical, cut out. AL this point Mr. Fergus hit the ua- |
couple. betzoz and the vehicle izmediately .,co:.ratcc. £xom Vehicle 687, and
the impetus provided by the uncor:plmg at o dc_.cend:.nb grade (2. 04[ ) lezehed:
the vehicle over the chock in froant of wheel #3. AT this time Mr. Fexgus -
de-cnergized the clectrical cut out and starzed for the cab of Vehfcle 116
to warz Centrel oz the train telephone; bult upoa looking oct the window a.r'zct'
seeing the speed 2t which ‘zze vehicle was going, he deciced to evacuate th
vehicle. "e raz to V.nc:s:‘:.hn.r Station ...nc‘. pho:.eo .,cn:rul from ..he Aze“"' -
booth of the ruamaway. - . LT e ‘

. P R ’ s
. ' . . A
ot .o LT R
- - . . ! . N
+ v .t

. X P . * - N p— ] - - ' '
' o ‘pp:\"l-&wh\-h:‘ 3 6 p-:. :‘:.'.".'. :f&"...«:..-::, 4-:::-: At dy B by, ll::’,’ﬁﬂh!"'c",_

"2 call from M. Fe.rgn.. reportizg that a vehicle hod becoze unsecuzed froxm’

- the ¢oasist 2 "(-.,S,. N2, The vch cle was rollmo- dowagrade towaxrd 19th -

. Street S::'.::.on iz the Ozkland Wye. Mr. MeDherson notified Jack. Brac.lcjr, :
Central Supervisor, and irmediztely n...p..cm meated acticns to hold all train
=ovements waich might conflics with the probable xoute bexnv ‘travelied by
the loose vehicle. IT should de po:.n"cd out that the traia coatrol: boa.rd,f
display indicated the loose vehicle which wa.s cow ftopped on; z:a.e C—2 1’ cz:. o
at AOS,be: reen Gates 2 amd F. O L

Me. Racl COutL"c mu ¥r. ?a.al Sx:f-lley wcre dz.,pa.tched :z.nto t’.:.e Oax.lam
vaderground to locate the vehicle and report £o Central.: Mr. oA ~ohnzon,: Zoze
Supervisor oz the "K' Lizme was potified ..o boaxzd ""z:...:.n. .,39 '=.-d cntc'- the

"tenael at 12%h Sizeet. . - : ‘ »

- . e ,‘.

-

.. A spproximately 3: 40 p-::-, rr-oo::s from Mz. Cou"u“e "z.xed thc Ioca::.on
of the loose wvekicle a2t Mile Post 0.1, C-2 Track. Passeagers ‘aboard Train 11
were disembarked, aad ‘Ir:.'. in 111 oroﬁcef'ed o the loeation of tae. loose. Vem.clc
vhcrx.' coupling was co::.plctcd at apo-o\r.::.\:--v 3:59 pom. - Txainm 11l wich . 5
aiele 116 in tow was xouted out o.. sexvice to Sae Ha}-' xd.. Y:.:d a.r:::.v:.nc, C
...:'. appro:c;.::::. ely 4:30 p.m. : : :

.
-

"w:.'.:cr and Lock crews aand c.‘fc trical TUniss: _.'z"'pected AOS, IC~25 and
X=35 oz damage and found the damagse was, ..a,u.f-c:.c.... Lo interfers. '.«mt:n
mormal operations. Mimor damage waz disc overcd at I\-..S Ga"c 3 a.nd Tepz 5,"
were deferzed uatil the non-revenue hours RO

Low ' . o
- .




INVESTICATION OF CAUSET AND P.ECO)DS\'D!«.TIO\S

A ::pcci::.l co::nx:tce was fo*'mcd to fnvestigate wc inc:.denr., cs:aolv...:x
the cause and moke fecommendztions Lo rc:ducc to a =iaimum the pos :.a.b:.l:."y
of such an iacident occurring a,,..;.... . s committee consissed of:
James F. Elder, Superintcadeat of Opc'::a'.::.on Yort: Au.ho*'a.ty Trano:.t Cor-’
poration, Camden, Now Jerseys W. D. La:rprr‘cn.., Viece 2 :.dcnh - Sysctem:

Opezations (I" ":‘.':cd), Southern Pacific Tra-z..port:zt:.on Comoa.ny, E. . C. m:..,on,‘ :

Viee P-M'I ¢ and Cezeral Menager of Operations (R ﬂtlrcd) s Western Pacific
Railr Co oun", currently on the 2oaxd of DI ec.ors, Dick P:.Ls:.m., Caa......

of thae S Zety Committee of Uaited Public Ecployses: ~ Local 2903 R. W. Carz o;.l
Direcuo- of Maintenance - BART; L. J. Eo..s.ard, Mavager.of In.,mnce ard -
Safesy - B&RY; A. E. Wolf, Dizecctor of Trausporta tion - :,'m and E. J - "x‘:zy,
Z:r.ccuta.ve Assigtant - Ope:..:a.o*ms, Cha...*m:m BARI‘ B

cigsz S T O PR

o','.n .t

.

-—

The Foreman X Iac.ccd the recc...,azry Ifno""cﬂ'vc £3.1:8 exoer:.ence rcqm:-ed
for the task for which he was assigned. Ie admittedly had mo mainline.

rience and 1:':.3'.3 imexpericnce led him to vanderestimate the significance:
of emcoupling 2 vehicle sitting on a 2.047 descernding 3rac’.e, and tke' ease witk -
waich a veiicle v:.ll roll on such a g-a.dc. O"‘* =3 c:o:m: :mg ac..o S, vc:c." ‘

"'here was no u--..tcn p*occc.u.re p#ll:.ng ou" t"xe dc..a-.ls
0% how to. "x..adlc a zove such 23 was a.tuemp tedy

211 bxzakes with ..he cﬂcccp..:.o'x of :'..e par‘c:mfv 'b-am we::e
.ent ou‘.: oa =ke vehicl o S .

L4 .
. . , . N .
. . - . -t

* ‘Thc chocks used were :....sx.ff:.c..en: a:zd _z::prope. ly pl-'.'.cea-"

ziluze of the FToreman 50 operate: tcze '-m"g m Db.t"on. Lo

‘on the bostling panel after the wehicle a-.a::cd *ol;.:.ng
8a.IOW°d the veh :.cle to kcep roll::g.- s : :

. e
. -
]

. RECOMENDATIONS

. 'K'

Establish a w:*e* orocedc-c. .,pcll:.:g out the ::.ece.s.,a."-y ,,
"*’"'etv precautions thal . should de followed when per,.o ngi'f C
sapections and/ow ::a;;or epaiy wo:lc on rcvc..m. vcnxc.e.. S

on tae —a.nl:.*e. B L \ *
The Dis::':‘.ct should review its policy zegarding the c;u'al*"#'"
- fications of individuals who awe allowed to s‘.pe‘v:...e or’
rform major repair or inmspections on rcvem..e v;h:.cles
v’.‘_u‘._lc such vehicles axe on the madalinel Any :.w:h wo-..
should izelude the p:csc-ncc of a .L::..nspo-""' .on Supcmso...‘ :
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Lry uncovpling of zevence vcha.cle., on the =alnliae should be-
sceemplisied only if an emergency exists. The only exception
should be for normal uncoupling consis r: caanzes at cnd-o" lizme
h’.‘.-ml'nu-o. '

»

I£ wzmeoupling becomes zeccs..a‘*y, :.t shos ld 22way Js bc: accorph..hed
%2 the pewer mode, thixd xail emerzized, -and by uncoupling the
veaicles oa the n.p srade frox t‘*o se on the dowx:g-:a.dc-_ ALl dowm-- -
grade vehicles should be secered with ¢hocks 2ud have. t‘:.c: pa."u.n,, :
Z:a::'.':cc set p::\.or to x:..km a vcn..cﬁc uncoapln.nz, ...ove. ,‘ : ‘

*, L]

' \c.vcm.c vchic,.c, saou;d be *'x:ppl cd wi h 2 sui«.aolc m..mbe'- o‘
caeeks. .

, B . "o "". L . N
" R . g £

Caocks used oz grzdes should at least be similas to what is
called = skid :ype, azd should be pe-mnen..ly Joc..tcd in sm.cc"ed
'lccations oz the ..yste:t. B

. PN . . - . el ,
- . . ; . .

The c.ec:..n.oa makd p-occs., as ::o waen vcm.clc., axe re*ovnc‘. .'.n‘:‘ '

noormal opezatiag: specds for t*acta.on ...o...or L:.lu..cs nould bc
. Teviewed. .

A /////7/.,»//

.‘ \.'

.Ja.n:e., L. Elder . : - Re WorCarzoll . %

Sx:per:.:z.ar.c.;ac of Oof:ra.::.o:x., o . D:z.rectm ox: am.cmncc - Bm‘
?o*t: nu::.o*:.ty Transd Corpora..:.oa ' ‘

p’-r—.'

W. D. La=zpx cch' (Retized) v : L. _',r Eoagland. A
© Vice Prasicdeat - Sys:tem Opera.::.ons uagcr of I..su:ance nd Safety =~ DAY
_Southerz Pacific Traasportatieon . *’“ N AR OV S

PR

\J

L
.

P W f,//
Z. C. Mumson (Retired). S A A. E. WOLE .
Zee President.znd-Genexal ""...aﬁc*' . Dr-ccto.. of 'J.‘ranspo":atz.on - BA..\.:.
. of Operations T e
v e::t: avn Pacific Railroad CO""Ja.n'V'

.
. / .._{

»>
.t -

"Dick Pasini I A o
Chaizrman of the Safely Committee of "xccx....:.ve Assiss n‘.:;fj-y Operaticns |
. United Pudlic '::-p..ovees - x.oca.l 39"7 © Chadrman ~ BART 0 o oo
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. Dran 1 Af 5 ' T
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To: Attendcc> . Date: ‘Mhrchfls;f;97$
* Fron: R. C. Snydcr

Subject: Synopsis of CPUC - BART Meeting, March 14, 1975

. I. -Attendecs - March 14, 1975

To AL Bratz o " BART
;o J. G. Bolger -, - LBL. -
“H. N. Buchanan =~ TRW

L. D. Daams " BART

M. A;.Denoui - BART.

D.'M;uEwans -~ LBL-

- Vo Hari - BART
. Harxis STRW.
" 0. Kramer. BART.
Lari BART
. Lee . CPUC
L. Oliver. crPUcC "
- Privette CPUC -
J. Rhine - BART .
"~ T. Sealise LBL:
" C. Snyder . BART
. L. Thomas = BART

”Eacquound

’,ln‘ .

Previous meetin gs nad been held be:ween BRRT an& CPDC o dﬁscuss
preparations for the CPUC hcarln gs to be hcld b“gznn;ng Ma rca:26
1975. N , . . : L

‘ , s .
A, -eo*na*v 25 1975 (AM) - CPUC’Counsel St af~ and Cowsul~an

: 1BL) and B-ll 1agtenoer .and BART ataff and TRW.ztt dea.
CPUC presented 2 three ponnk‘onglzne (Attachrent’ A) and
described the information to be- *eoulre&. CPUC and BART .

a2greed on . assignment oz items of WOk ‘to be. cco*ul;snea..

Febrrary 25, 1975 (PM) - CPLC 'LBL and BART staf and TRV
attended. D“VClOOﬂw.u of the index. to fJIfllI Ttem: 1 o*_
the three point’ 0¢tlzne (Attachmcn. A) wﬂs dxscussec.;

Feo*ua*y 27, 1975 - CPUC L3L and BA?T sta". and T * R 1ttcnded.
The Item 1 index discussion contxnncd. Thc da T2 *equxrad '
was tentatively 1qcnhl‘1cd._

Mare

an sta.- ﬂ*g Tan_ scnde d. Tﬁe C”"C prcsenhcd . ﬁou* :
poi“b outLliﬂ {Aztac u~.nu 2). Attachment Bireplaces Attaﬂn-"‘
ment A.  BART perenth a duhn-col;ec*lon me;&o&olcvy to
support covel opmc”» of the:lten’l Index which was _nr;cd uO

L

C”UC BART also prcscntcc m“.er$vl pre-




pared by TRW defining 2 derailed proccdurc for operating
procedures review ané for hardware failure mode and
¢ffects analysis. It was c\plaznca,uhat this’ mauer1¢]
was inteanded to *be rcspondxvc to Item 2 of Attachment:A
(Attac%m-“u B, Item 3); but that such detailed analysis
would ncccssa*:’y be limited to 2 smell pereentage of -
BART's procedures and hardware. In order to be.respon-
sive to Conmissioner Ross' desire for affording the. -
CPUC a cwcck on BART's approach to analyzing. the full
r.ngc of operating procedures, addizional matcrlal.aoulu'
be subrmitted to the CPUC later in these cellbcratzons--
It was also agrced thet two 'speciiic ‘procedure yeview
examples, that is relz 1v <o the January 19 und 27
incidents, would be prov*ded. . - ‘t;

It was avreed that BART mou*d concurrently dcvclop satety
priorities in licu of waiting for development of the .
index as previously agreed on “eo*uary 25 in order to be
prepared for CPUC review priox to:the hearing. dates.
Recommencement of thae.CPUC hearings tcn»atmvcly was in- -
dicated to be March 24, 1975 (Subscquently chgnged to
March 26, 1975) S .

IIX. stcus>1on - March ‘4 1975

The data.collection results were reviewed and agrecment reached

on neXt steps as outlined below.

A. " Data Collection - It was Q*eed that exmssmnv data now
being collected and revo*tcd by BART are sufL icient and:
that the reccoxding of manval intervention data at BART
Central need not contiauve. Specifically, the: existing
Trovble Reporting Syshem.wzll provide eguipgment Lazilure =
data while the computerized Manual Intcrve tion log wxll ,
record instances of manual interventionsy . The latter ..
needs to be auvtomz tically su .marz-cd,,homever, to *ac1-}"
litate the MORLITOYINg ,.DYOCESS. ' ‘

Prioriylcs azd ¥ easn*c ent of. Pro¢*cs> Q ¢at1ve to ,
Reliability Probliems whigch May AL cc - Safety = It was.
agreed that BART unqﬁueerzzq Priorities developed based . - -
on the existing BART Troubdle erortzmv Systen are. Ppro=-
p*l t¢. These w»riority items with p*oposcd ¢e1ght*n0 -
factors were listed in <he pA?T Dmrcctor of Engznﬁe zﬂg s o
mch*andLn of Maxch lO, ;975. ‘ : e

.




H22ZNDIX C

v s
Pnh'?ﬂ"'s

The Dircctor of Engincering, using BARI S Trovo;c Pc:lwxn,:z.nfr
System for the data base, suba;v;acd reliability. problems .
as they affect three s bqutems. (1) vehicle borne cquip-
ment (2) the central control com puter and (3) station and
wayside cquipnent. It was agreed that cng;ncoran prxorm-
tics established in this manner are appropriate for. prioxi-
tizing cfforts directed at rel lalemty problems which- may.
affect safcty. Prlorxuy Jetzxng and Progress measurement
rclative to cach of the threc su osyQtens are 1dcnt1f1cd |
orlcfly oclov' : ‘ A :

‘:.(.

~

Cagego*y 1 - Vcn*c“e Borne *qnxnment - Prxorxtlcs w;x.:l.'1 be
cstablished by the wc;;n»;*q factors to be further developed

znd assigned by BART Engineering. Prog*css will be monitored
by th* l*v*ovcreng on an approprizte sample of vehicle ins’
stallations by means of failures normalized by some factor
such as c¢ar mﬁlﬂs (1n revenue se*v1cc) : .

Category 2 - Ceatral Control Computer - This item will be.
given a nigh priority because of its ¢ffect upon. the entire
Systen. The nquhtlng factor assigned by Engineering does
not adcouagcly ac;ust for this because of the infrequent
'COWPL:GT 2ilures. Progress in improvement may be. measured -
by the mean time to restore (MITR). the system after a central
computer feilure, and by the number of manual interventions.
Such impwovement will involve development oz clagnostzc
routines and softwarc improvements to tae CABS algorith .
it was agrecd that MIZF in this case 15 ROt as- relcvanu as;:
the MTTR measure. T : '

‘Cahcaory 3 - S-atlon and wgyside Failtrcs P orltxes wm’l}
_also be established by the weight nz fac;ors to be fux rthew
developed und assigned by BART Engincering and 33311 Prog ress
in improvement will be measured by means of nuwmoer of fax;uras
per ncrzod on . an gpn*Oprzate sample of ayszde 1nsta*laglo“s.

P~oo~ess in reducﬂng r;nnal 1nhervc :1on cO alzgn routes—wx’l
be non tored aiso. : : : _

t was aq-ccd,tnag each. of..hc ﬁoovc three cateqorles would
be: the. focu» of separate reviews. . While the-joint: dclmoAra-“
tions of BART and CPUC steff and consultants has produced. :
an aqrced basis for cstaollsnhnv priorities znd agrced-_ﬂdiczes
for measuring improvement, the base and the -expected rate of
lnprovcmqu has not been established as part of ‘these. dclzoera-

ions. It will therefore be necessary to rely upon: further.
professional judgment by CPUC-staff and Consultants in~ con-~“,,,”s:
sultation with BART ssaff ;n,noul.orzﬁg t“e 1wprovemcnu.mnd~c es.

e
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"ATTACEMENT A

. e

BART will prepare an outl;ne and d»fnnﬂ spcczf;c smfety
prodlem arcas and safety- -related ¢ar relisbility problems”
after rccczvlnv from LBL (for CPUC) and CPUC staff a
definition of ”stunca*ds of safety." (By Monday, March 3,
2:00 p. -V“ARI dvy*s) (L“L (Ev ns, Scz lmse), CPUC. - e

I

to begin work today at. o p.m. 2% BARi qutrs)-}

m.
£ (CLliver, designee, VM) 2and BART (Aramer.« i, ¢t al)
d

'y

iga
(2) A SchLfﬁc timeta ole then o be cstabllghcd for att acvingf ‘

problem areas (no ul?e SCu) : CIU e T D

BART %0 dcvelop bv Moxn day Mar ch 3, a d*aEt of 3 set o‘
procedures rccul*cd to maac f“;lurc mode analyscs o‘ safcty

problems.‘ , | o

(a) Specz‘zc probvlem a*eas deklned wzll 1ater oc rclascd
o f/m/a. o . . S

CPUC suaff, by March 3, w111 d*aft'a suqaesucd mcthod oc
BART reporting and cn‘orczng *ccxdengsllnczdcnts/"unusual

occurrences" to P. U C.  R LI L L R




TTACEDENT B

Develop a criteriz ( yardst;cs")'for“neas&fingfsaféty:?;
related problc.c 3= (LBL) E R

Defire and outline specific’ safcyx;prob’éﬁyqréas and
safety rclaucd car rclm*bllmg) proolema. a-lO LbART)

2. Estub*:sh timetable for attacks ng nroolens 1nclude‘

chc lon of service .nresho”d ’r

Devclop comprechensive set of. p*ocedures reculred.to nakei
fallure rode "‘alyses. 3-5 CPAALJ ~

a. Anz lyzc ﬂzd cvaluatc BQRT operaslmg *ules and proce-ﬁ‘_
QL*CS with rccorﬂendﬁd 1 provcments CBARI/CPU <) s

Esta 2blish a megnod of rcpo*txnw accmdeq.sflnc1dents/
wnusual occu*rences to CPUC-(C?UC S-mff) L




LPPENDIX D
@ "1 Paze 1 of 3 e .
ATTACIRINT 2 Maxch 21, 19,

To: ‘ . Attendees

From: R. C. Shydcr\ |

Subject:  Svnoosis of CPUC - BART .Meeting, March 19?“..-"' '

-

T. ATTENDEES - MARCE 19, 1975
J. G. Bolgexr  LBLY
. N. Beeharan - TRW - -
R. W. Caxrroll BART (Part tixe) -
L. D. Dabms ~ . BART .. .
D.:M. Evans. "LBL
K. V. Bard - BART
R. ' Havxris - TR -
C.! 0. Xramer. BART
L. L. Lee CPUC . .
V. V. MacKenzie C2uC
‘Wo Lo Oliver C2uC
- H. Privette - CcRUC .
W. J. Rhine - BART .
T. E. Rogexs jecgilon
D.. T. Sezlise . LBL.
" R. C. Saydex BART -
S.. G. Wakenan . BART . .
W. B. Wattemburg = CPUC Cemsultant -
A. E. Wolf - . BART (Part time)

II. DISCUSSION - MARCE 19, 1975 -

The syaopsis of the March 14, 1975 meeting ¥t which the CRUC.
taff and Comsultants (LEL) and BAXT Staff and Comsultamts =
(IRW) wexre in attendence, w2s submitted to the attermdees. ALl .

- aztendees concuzzed in the statements and agreements set forth

. §n the March 14, symopsis, particularly with zegard tosthe
method of data collection and the need to furthex defizer .. -
measures. of progzess. Co T S e

A pemorandum from BART's Director of Emgineericg to the

Actiznz Ceumeral Manager dated Mazch 10, 1973 witn atrachments . .
 settiag forth engineering prioxities was discussec Inm detail.
It was agrzeed that the focus of this mesting --?vas;d_:.‘:.:ectefl_--: .
specifically towaxd reliability prodlems *:.:h:x.ca may 1mpActT .

safety, notwithstanding thae foct tral :551_’&:. mIST g::gg,:n;_.jécz;; .
priority to other poteatizl safety ,pgoo;ar.:S-:,qlent;g;g@: o

the March 10 memoxandum., -




h- -

ge “ o..ﬂ g

C. 9867 . 4'4.0..0.55! "‘V ‘ .

The data now beinb-collcctea and repoxted by'BARI *clag;ve to
ailures indicates that the four most sxgnxﬂgcamt.mreas affcctlng“
reliability on the VQQLCIQ are-as followa-, :

PrOpulglon . L
Train Control (car bomme) -
Erakes: : ‘ el
-Doox System

.

Lt was 1g1eed by the ac~cnaccs that these foux axe es;ablluued
as the prioxity items o be addressed by the paxt xclpgnts.

r. Wattenbuxg suggestcd'thﬂ hollow1ng tlm“t«ble for addressmnv
the Lour vehicle svosystems:

Within 60 days from the cnd of

the PUC hearing, BART will

1cen:1fy'ure causes of each

proo;cm and. vpecAﬁy one or noxe:

feas*o ¢ dvsmgn solutions

Withiz 90 days 2 meams to solve
cach problen will be selected,
and 2 suppliexr 1aentmfmea.,_

'W:x.tb:.n 6 months the test ".E:x.x" —
will be instalied in 2 teSu‘D'
" fleet. -;'

BART “g*eed to the followxn 8ozl waick xt wor 1d st*xve to
acaieve:

Within 90 days the proole_s would

be ;nvest;gated and derstood, a.

" design solution soecxfhca, and

. sowrees elcctcd . | )

|
g

Wirhin 6~monghs the test "fix"
will be installed in a tesf £1 ee:.

BART also stat ted that it would prepare Lts own schedule *claulv
to the priox: ty items. The schedale would refleet urgency, and
be-rca istie, however, It might not substantiate. tnc llxelmhood
of gca*cvmnb the boal. o ‘
f:cr.consxde able dxsccssﬁon Tegor ‘the "cas& *orcz" aoproaca,
£ was agreed that the basic xntcn on is‘to ddre o coace*ns. :

1) That BART can dem onstrate assigazent of 4d qLat° rcsources
- to the four targ ec 5® ooys*cms,

Z2) Taat CPUC staff a c/o* coqou’“* ts have acgq"“'c opporhun~Cy
to be {uily infozmed in o tx:clj nanner of progress and -

cecisions. Taws CRUC con erns’ hnd obsecc ons cougd be macc
on & u;mcly basis. '




o

Given these common objectives, BART zgweed to p_ecn’.fy' the full
c:rccnt of Lnomcﬂrm? resources” to bc: ass.x,g,ﬁxe .
Furuner, EARL“"WG d o avolve t:ne C?UC staf f and/o::x consultants
in its c.bl:.b«*:at:.or-o, mech in the manmer of & task forece. BART
and CPUC would xerain their .mdepc-nc’.cﬂh rolc S5 no*:«.vcr. L
BART agreed to p*‘c':“e and s*'b:il itz 'Iorm.,.'l. rev:.cw 3ro~ec.u:gs ,

In ac’.o:.::.o:z, a5 exaxples, TRW Is. preparing acalyses o" the rules

2ad fSunetions pertaining vo the m:..mtcn..nce vehicle inme .‘.dem:
(Jamzazy 1S, 1975) as well as the wunaway vehicie .x.nc.m‘*n‘c

{(Canuary. 27, 1975). 1t was ahrﬁcd m::::'CD"C s:::uhf mlA. ::ev:.cw
BART procedures cn a continuing basis. BART m. 1L, \.noxc.*o*'e.,
submit Lts rules and p*oceac:cs to the CRPUC s taff and notify
the CRUC immediately when such rules are’ rcw.qcc‘. as a matter:

of course. Accompanying such notification v.;.l" bc docu‘.bnto. :.on
of the review given the rev:ision; :

Furthex, i: was . agrc:ad that BART would. lead of th\, orcsen "3.0-1
at the fortheoming hearings by documenting the worlc of the .
participants in the interim singe February ZL in ;.::r:z.\ru.g at an
agreed basils for date collection dQs.e mining priorities, progress
and roles. In zddition, DART wi 11 present 2 progress Xeport o
the Maintenanee Vehicle Detection Device. BRART! S PX esentat:.on
w:z’.l'.‘. be followed by testimony of CPUC Consultants and Staffl -
‘ T agreed to provide this synopsis to the C"UC of.tn.ce‘ ny noon,
Fr.a.day Mareh Zi. It was g:ced that 2ll pexties fo the foxrt
coming heaxings would exchange dxafts of prcparcd testimeny: by
noon Monday, Mawch 24, 1575, “for review of the CPUC. counsel, a'cd :
the infowmation of all, It was further grccd that any participant
objecting to any of the materizl in the March 19, 1275 synopsn.s
o*' in the droft testmony of any of the participants would make
cir objections kmown to. the utl*o-»s by noon_Tuesday, Maxck 25, -
.;75 in order to provide an opnortum.ty to clc.::..J.y ;my m:z.su...c'.b"-' e
S@d ings. N _ Lt e

.

itk xespect to state—-ents made by Dr. -Jattcmm.:: A t ..he m:ev;ous
heaxing conceraing the time Tequired to imstell cetect:x.on dev:.ces
on the maiztenance vehicles, 1t was noted that Dr. Yvat.te.nbu*g s,
de cm..nﬁta.on was based on the assumplticn That B:).R would Banu
focture the c’.mces in house, while BART's determination: wash

bosed on manufacture of the dev:.ccs oy othe:r:s tnrom"m me- com= -
p titive m.dd_.ng process. s




