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SYNOPSIS

0 fa e papayes et yamr meOPTESE

About 8:08 p.m., on January 17, 19879, the fifth and sixth cars of the seven-
car westbound train No, 117 of the Bay Area Rapid Trensit Distriet (BART) caught
fire while moving through the tunnel under the San Francisco Bay between Oakland
and San Francisco, California. Forty passengers and two BART employees were
avacuated from the burning train threugh emergency doors into a gellery walkway
locatad between the two single-track tunnels and then into a waiting train in the
adjacent tunnel. One firerman dled when the gailery suddenly filied with heavy
black toxiec smoke. Twenty-four firemen, sevenieen puassengers, three emergency
personnel, and twelve BRART employees were treated for smoke inhalation,
Property rlamage was ¢stimated to be $2,450,000.

The National Transportation Safety Board detarmines that the probable cause
of this accident was the breaking of collector shoe assemblies on Train No. 117,
when it struck a line switehbox cover, which had fellen from an earller train,
resulting in a short circuit and fire. Contributing to the severity of the damage
was the failure of BART to quiskly and properly coordinate the Oakland and San
Francisce fire departments' rescue and firefighting efforts, which «id not conform
with the emergency plan, The cause of tne fatality and injuries was inhalation of
smoke and toxic fumes emitted from burning plastic materials used in construction
of the transit cars,

INVESTIGATION

The Accldent

About 4:25 p.m., January 17, 1979, Bay Areu Rapld Transit Distriet (BART)
t/ain No. 363 departoa Oakland West Station, and after 1.5 miles entered the
tunnel lewding to the Embarcadero Stavion in San Franslsco, California. The train
consisted of 10 enrs with a traln operator in the lead ear. The tunnel consists of
two single-track concrete tunnels about 17~feet in dlameter. The westbound tunnel
to Sen Franelsco 18 designatad M-1 and the eastbound tunnel from San Franelsco is
M-2, Six minutes after depsrture an unexpected emergency brake application
stoppad the train In the tunnel about 1.6 miles from the entrance. Thr operator
radioed BART central control that there was smoke and possibly fire on Lis train,
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A troubleshooter wes immediately dispatohed by central to inspect No. 363,
He boarded No, 363 without Inspecting the exterior of the traln or trackway in the
immediate area, He ang the train operator Inspected the electrical cireuits
located in panel boxes at one end of cach car where It wag diselosed that the sixth
car and eighth car had broken derail bars and that the ninth egr had a parking brake
cngaged, They nullified the derall bar eircults, released the parking brake, and
oved the train tn road manual 1/ to determine that it wag alright to continue,
They so advised central and were instructed at 4:47 P-m. to return the train to
automatie train operation (ATO) 2/ with permission to coritinue. Central did not
call any fire departments during this incident and when the train reached the end
of the line at Daly City abovt 5:14 p.m. it was taken out of sepyi se for inspection,

After train No, 363 had moved to Embnreadero Station, eentral instruetod
following train No. 107 to run in road manual from Onkland West into the tunnel,
The operator was to ' e preceding train had lost two
derail bgrs. 2 ‘ at he saw a derall bar in the

near where No. 363 had stopped but that the tpagk was clear
for normal service, Central dispatehed the next train In road manual, but
disputched all following trains in ATO at speads up to 712 mph,

When seven-car train No. 11" deperted Oakland West station at 6:00 p.m., it
was the tenth train o enter the tunnel after No, 383, The train was en route from
Fremont to Daly City with a traln operntor in the lead car and & line supervisor in
the rear of the sixth car, Forty passengers were Scattered throughout the train,

About 8106 p.m.; No. 117's aperator radiced central that his {rain had been
stopped by an em ergency brake application and rhat it might be on fje Although
he was not able to tell 4is exact location because there was too muun smoke, he
indieated that he was just into the tunnel. (Soe figure 1.) Central notified all
other trains to stop fuyiher radio transmissions and told No. 117 that third rail
power was being terminated, Immedietely, power o the third rail section was
turned off as g safety precaution; however, 40 seconds later the power way
restored to enable the operator to attenpt to uncouple the lead portion of the tralp
from the burning 1 ~rtion,

After the power had boen restored, the train operator informed central thay
he could not move the teain in road m anual; that he eould not see ahead in the
tumel because of the smoke; and that al} bussengers wore baing moved into the
lead car. Centrel instructed him to try moving the train in any manner possible
and advised thut they would begin to ventilate the tunnel, About 608 p.m. the
Gakland vent fans were activated and exhaust damper Nu. 11, locsted about 500
feet in front of the train, was opened,

17 Road manusl is an operating mode in which the train responds to the tetions
of its operator through manipuiation of control levers,
2/ Automatie train operation is an operating mode in which the train responds

-

{o the electronic commands of a computerized train control system,
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The line supervisor informed central that there were explosions and thiek
smoke In the sixth car and that al} passengers had been moved forward, He also
advised thet he would try to uncouple the lear portion of the train from the sixth
car and move out in manual, Central told him that if he was successful to move
the train tu Embarcadero Station. Central notified the Oakland Fire Department
at 6:09 p.m, and 3 minutes later opened damper No. 8. The line supervisor radioed
that everytime he tried to uncorple either at the first, second, or third cars the
reverser lever would trip preventing the uncoupling, He also advised that the
tunnel was full of smoke. At 8:15 p.m., centrul advised that they would shut off
the third rail power and he should evacuate the passengers. During the next minute
power was turned off to the tunnel's first two thircd-rail sections. The supervisor
radioed central that the smoke was too thick to evacuate the passengers and that
they were trapped in the train.

Central asked No. 117 how many passengers were on board and if the line
supervisor cnuld get to a telephone in the gallery walkway. The line supervisor
replied that they had 30 to 40 passengers on board snd that one of them was blind;
he adviscd that smoke was too thick on the outside of the train to go to the phone,
At 6:23 p.m., central opened damper No. 7, localted 1,000 feet to the rear of the
train, and activated the San Francisco ventilation fans. Damper No. 11 was then
closed at 6:25 p.m,

When central first called the Oakland Fire Lepartment, they were instructed
to go to the Maintenance of Way access gate close to Oakland West and wait for
instructions, At 6:11 p.m. central advised the! a train {No. 900) would be at
Oakland West to take them into the tumnel behind the train which had smoke
difficulties, Tho fire department responced with nine men to Oakland West but
reported that they werc unable to locate any fire on the train standing in the
station. Since the preplanned response to a tunnel fire di f not rerquire firetighters
to enter the tunnel by train, the fire department called eentral for clarification.
Firem: .. subsequently boarded train No. 900 and also initiated their standard tunncl
response by calling additional men to the Ouakland vent structure.

Train No. 900 was instructed to prepare to run road manual and to take two
BART policemen and the firefighters as far as possible into the tunnel. About 1
mile into the tunnel, the train operator stopped the train to remove an auxiliary
box zover and a derafl bar from the track. He also saw that the third rail cover-
board had been torn off und thav some oi it was on the third rail and SOME was on
the floor against the tunnel wall, He continued to move the train f orward stopping
about 200 feet from train Wo. 117, the rear car of which was on fire.

As the firefightres and poticemon moved from the train along the walkway to
tunnel exit door No. 44, heavy black sinoke moved toward train No. 940, causing
the group to become separated. ‘itie lead policeman and seven firetighters made it
inte the clear gallery through door No. 44, leaving "1 copen for the others to follow.
However, the heavy smoke forced two firetighters and the other poticeman to
return to train No. 200. The policemen went into ihe ganlery at door No. 45 to set
up a maintenance phone to communicate with ~enteal. However, as the smoke
began to enter the gallery through dJdoor No. 43, he abandoned the locetion and
returried to train No, 900, leaving door No. 45 open. {See figure 2.)
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At 8121 P.m., central had instrueted train No., 111, with over 1,000 passengers
aboard and waiting at Embareadero Station, to run ATO Into the M-2 tunne! to
discharge an onboard troubleshooter and to pick up passengers evacuating from
train No. 117. The traln then immediately moved into the M-2 tunnel and stopped
with its rear car at doorway No. 43, Smoke by now had started to filter into the
M-% tunnel, The door to the M-1 tunnel was opened and a heavy coneentration of
smolkce was observed. Central had shut off third rail power for hoth trains No., 117
énd No, 111 in anticipation of the evacuation from No. 117. The firefighters
immediately began leading passengers through the black smoke along the tunnel
walkway to door No. 43. Eventually the situation became unbearable in the M-1
tunnel and some passengers began yelling for help.  Thirty-five passengers,
Including the blingd passenger, were led to door No. 43, Meanwhile, the smuke
began to clear from the front of the lead car arnd the last five passengers climbed
through the operator's compartment window and exited through door No. 42, Al of
the passengers were led from the gallery through door No. 43 on the M-2 side and
onto train No. 111, The firefighters then searched train o, 117 for any remaining
bassengers.  After the rescue, the firefighters stated that had they been 3 to §
minutes later, there would have been numerous fatalities,

While passengers were being evacuated into the gallery some were given
oxygen before hoarding train No. 111, The train operator and line supervisor from
No. 117 were the last ‘o board No, 111, which now had many weary passengers
sitting in the aisles. When the firefighters contacted central and advised that the
evacuated passengers were all on No, 111, central restored M~-2 third pail power,
When advised that everyone was clear of the train at 6:59 p.m., central directed

No. 111 to immediately move out in ATO in order to quickly move the passengers
to Oakland for prompt medical attention, As No. 111 accelerated to about 80 mph,
the dense black smoke fromn M-1 tunitel was drawn inte the gallery through doors
Nos, 44 and 45 and into the M-2 tunnel at door No. 43. The force of the air
knocked down the RART empioyees and firefighters standing in the gallery near the
doors. (See appendix A.) The scetion of gallery between doors 43 and 45--about
670 feet—was filled with hot, Jense black smoke.

As the dense smoke entered the gatlery, a fire department lieutenant and 10
firefighters, who had responded through the Oakland vent structure, had reached
the aren between docrs 44 and 45, The firefighters had used their J0-minute
oxygen masks after encountering smoke In the gallery while walking to the seene,
Their firefighting equipment was being transported to the scene on a BART main-
tenance department eart because the special fire department cart was still locked
at the vent structure; in the confusion, the firefighters had forgotten their keys,
After the blast of hot, dense smoke, they formed a single-file line, holding each
other's hands to form a chain to get through the dense smoke. At door No. 51, the
lieutenart experienced difficulty with his Oxygen ¢pply. As others tried to help
the lieutepant they too began to run out of exygen. At 709 p.m,, another
lieuterent with the group eventually found a phone box and called for help. One of
the firefighters made it through a door just opened by ancther firefighter in a
smokeless portion of the M~1 tunnel, The other firefighters went into the tunicel
and central wes advised of the need for assistance, Ceontral Immedictely instructed
train No. 377 at Oakland West to run road manual into M-1 tunnel, The train
operator moved No, 377, with an unknown number of passengers scattered through-
out the train, because she tssumed that whatever had caused the delay was cor-
rected, and that perhaps workmen were still in the area. Central did not know that
No. 277 had passengers when the train was moved into the tunnel to pick up the
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firefighters. About 7:48 p.m. the train operator requested reverse movement out
of the tunnel because injured firefighters had boarded the train. About 8:10 n.m.
the firefighters and passengers were unloaded from No. 377 at Oakland West, and
the Injured were immediately taken to area hospitals. The five department
lieutenant, who was the first to exhaust his cxygen supply, diad of smoke inhalation
and cyanide poisoning.

The tunnel under the San Francisco Bay, called the Transbay Tube, is approx-
tmately 3.7 miles long. Access can be obtained at the Oakland and San Franeisco
ventilation structures, which are located at each end of the tunnel., These
structures contain mechanical support facilities, such as exhaust fans, water
supply, pumps, and electrification and communication entrance lines, There is an
8-foot-wide gallery between the two track tunnels for access to the tunnel's
electrical, mechanical, and communication support facilities. Closed emergency
doors which provide access from the gallery to each tunnel are located about every
330 feet. These doors are numbered consecutivaly from 1 to 66, beginning at the
San Francisco ventilation structure, The doors are locked and require a leey for
opening from the gallery side. They can be opened from the tunnels by pushing »n
the emergency door hardware. The upper portion of the gailery provides air
exhaust and has dampers, 6 feet long by 3 feet high, iocated above every third
doorway. These dampers are numbered consecutively, odd numbers 1 to 37 in the
M-1 tunnel, even numbers 2 to 38 in the M-2 tunnel, Hach numbering begins at
door No., 56 near the Oakland ventilation steucture. (See appendix B.) A
pressurized water line for firefighting runs the entire length of the tube and has
valves with hose connections at each doorway. Each tunnel has a 2 1/2-foot-wide
car-floor-height walkway adjacent to the gallery walls and is flluminated by
fluorescent lights every 50 feet. Small electrical substations, located in the
gallery, ;‘umish eleetrieity to each third rail segment throughout the tunnel, (See
figure 3.

The M-1 track is straight and on a 0.30-percent descending grade for ebout
4,000 feet beginning 1/2 mi.e west of the Osklend entrance. It Is constructed of
119-pound rail and 5-foot G-inch gage. ‘The rails are secured to the concrete
tunnel floor with bolted insulated steel rail fasteners every 3 {eet. The covered
1,000-volt d.e. third rail for train propulsion is located on the the outside of the
track and adjacent to the outside tunnel walls. It is construeted of a 4-ineh wide
by 4-inch high steel i-beam with sluminum bars fused or bolted o each side of it
web, The I-beam is elamped to the top of poreelain insulators bolted every 10 feet
to the conerete floor. The plastic cover board is clamped to the I-beam every &
feet by means of spzeial semlicireular brackets. ( See figure 4.) For isolating
purposes, gaps are located in the third rail about every 5,000 feet through the
tunnel,

Injurien to Persons

Injuriey Crewmembers Passengery Other
Fatal i 0 1,
Nenfatal 2 17 39=.
None 0 23 0

37 Twelve BART employees, 24 firefighters, and 3 ambulance company employees.
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Figure 4. Third Rail and Cover Noard,

Figure 5. Dawnaged Train No. 117,




Damage to Traine

Train No, 383's second car had a loose No, 1 traction motor filter assembly,
Tha fifth car had a line switch box ¢c er missing and there wes evidence of heavy
el.2trical arcing on the No. | whee! and battery box latenh. The sixth car had its
No. 3 derail bar broken and there was evidence of heavy electrical arcing on its No,
J collector shoe assembly, on the No. 5 and 7 wheels, air suspension equalizer tank,
car body side skirt, dyne.mic brake grid side shield, brake grid air intake scoop, and
the "X" car end auxiliary and evaporator covers. The eighth cer had its No, 3
derail bar broken, and the lire switeh box cover and side skirt damaged from
electrical arcing. The ninth car's No, § traction motor filter assembly was missing
and there was evidence of elecirical arcing between the brush shunt and motor
housing.

The first three cars of train No. 117 sustained extensive interior smoke
damage. (See figure 5.) The fourth car had extensive smoke and fire damage and
its No. 1 coliector shoe was broken off and u part of its metal shoe bracket was
missing, The fifth car was destroyed by extensive fire and smoke, an auxitlary box
cover was missing, the No. 4 collector shoe assembly was broken off, and there was
evidence cf heavy undercar electrical arcing. A hole about 12 inches in diameter
had been burned through the floor above the No. 4 collector shoe assembly, and the
No. 2 and No. 4 collector shoe fuses were open. The sixth car was destroyed by
fire and smoke, (See figure 6.) Its No. 3 collector shoe assembly was broken off
with evidence of hiwavy arcing underneath the car. The air suspension equalization
tonk was broken and the suspension air bags were destroyed. A hole was burned
through the car floor above the No. 3 collector shoe location. The No.1 and %
collector shoe fuses and the main fuse were blown, The seventh car was destroyed
by extensive fire and smoke . Derailment bars were broken on the third-rail side
of the fourth through seventh cars.

Train No. 900 from Oakland West sustained heat damage to its tead operating
maodule and all 10 cars were damaged extensively by smoke,

Other Damage

Near the aecident, the third-rail segment sustained two broken insulators and
an unintsnded elec tric are flashover of one insulator; a plastic portion froin the
collector shoe assembly had become imbedded in its weby the aluminum web was
seratched and gouged; two coverboard brackets ha been struck and moved
westerly; ond three 10-foot sections of coverboard were torn loose from their
brackets.

The concrete ceiling of the M-1 tunnel was covered with black scot and had
bee. damaged by intense heat. The celling conerete above the coupled ends of the
fifth and sixth cars of train No. 117 hed spalled sufficiently to expose the steel
reinforements,

About 20 feet of steel handrail on the M-1 tunnel walkway was warped
betwean doorways No. 43 and No. 44, About 500 feet of overhcad radio and train
control cables ware also dostroyed,
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fimployee Information

The twain operator of No. 17 was familiar with the Transbay Tube and
BART's operations rides and emceganey procedures, He reported to work at 4:00
p.m., on January 17, 1879, and tock over operation of train No., 117 at the South
Hayward Station about 5:30 p.m, He was advised by the former train operator ihat
the only problem was a friction trake that had eyeled out,

The line supecrvisor oa tiain No. 117 was famitlar with the tunnel and BART's
emergency procedures, He reported to work at 11:45 a.im. on January 17, 1979; at
5:50 p.m. he had boarded train No. 117 at Lake Merritt Station to return to the
Civie Center station headquarte: s,

The BART central supervisor had a working acquaintance with the functions
in the Transbay Tube, He had been involved in previous BART emergencies and
emergency drills; however, he had never been involved in a Transbay Tube
emergency disaster drill. Before reporting to work at 4:00 p.m, on Jahuary 17, he
discussed the systems operations with the previous central supervisor and was not
advised »f any problems,

Train Information

Two of the cars of train No. 117 were end-of-train type cars, called "A" cars,
cne on each end, and were equipped with 5-foot extension madules containing the
train operator's compartment; the other five cers were niddle-of-train type called
"B" cars which were not equipped with an operator's eab. (See figure 7.)

Train No. 363 was provided with two "A" type cers, one on each end; the
remainder weee "B" type cars,

The A and B type car bodies were integrated aluminum struetures of light-
weight semi-monoeoque construetion, Both the roof and floor were made of outer
and inner 0.60-inch sluminum sheets separated at intervals by struetural reinfores-
ment, The void between the aluminum sheets was filled with a 2-inch core of
polyurethane foain for rigidity end insulation. The interior sidewalls snd ceiling
were made of molded fiberglass. The seats were mads of polyurethane foan.
encased in vinyl and nylon fabric. The floors vere covered with a latex foam pad
and wool earpet, Additional sound deadening material which was made of n
vinyl-covered polyurethane pad had becu installed in the floor over the truck areas.

The 70-foot car bodies were carried on two, four-wheel trucks with
pneumatic suspension systems. Ench axle was driven by a 150 hovsepower, 500-volt
d.c. motor., Propuision current was gathered from the third iail by a sliding
collector shoe assembly, on each side of each truck.

Uneoupling is accomplished by depressing & car's unecoupling button and
reverse lever to jog the car. This causes unlatehing of connected couplers while
backing one car away from the other. The uncoupling button, located within the
car, is electrically connectad to the 37-volt d.e. train control eireuit. In the avent
of a short circult on any ear, the uncoupling system of the train will not function.
To isolate the shorted eircult, the train eontrol eable at the rear of the coupler on
the damaged car must be disconnected,
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Car braking was provided by s blended dyneinic and disc-hydraulic system.
Normal braking under ATG was initiated automatically by onboard computerized
equipment. Emergeney hraking can be Initiated by the train operator by pressing
an emergency stop bution on the operating console, or it can occur automstically
when a derail bar eirewit becomes open or pertinent on-board equipment malfune-
tions,

Periodic maintenance is performed on all A gnd B cars every 300 hours of
revenue operation. The cars are taken into the shops and visually inspected while
performing other programmed equipment testing and servicing, At every 204,
3,600, and 7,200 hours of revenue operation additional preventive maintenance is
performed. To perfom periodic maintenance, the line switeh box cover must be
removed from a car in order to wire in simulated 1,000~volt d.c. third rall power.
There are no written prucedurss for securement of the switeh box cover nor
checklists which require the cover to be replaned. (See figure 8.)

Traiug are stored, maintained, and placed in revenue service from three yards
located at Hayward, Concord, and Richmond. In the yards train operators perform
the required ceparture test to determine if trains sre functioning properly for
revenue operations, An outside visual inspection of the train's consist is not
required befrre departure, Upon completion of a satisfactory departure test, the
train operator radios BART central and advises that a train is ready.

Method of Operation

BART is a 75-mile double track t 1l rapid transit system, which serves three
ccunties n the San Francisco Bay are. . Trains are operated automatically over
these lines and monitored by a computer at BART central in the Lake Merritt
station. Central employs two train controllers, two power support controliers, one
communicutions specialist, and the central supervisor, Under central's direction, a
train operator can order automatice train operstion by inserting trein identification
nuiaber, number of cars in {rain, and destination number into the operating console.
The computerized train control system dispatches the train automatical'y onto the
main tracks, If it is necessary to operate a train on the main trsrkz manually, a
manusl control lever is operated which limits train speed to a maximum of 25 mph.
Authorization from ceniral is required to change operating key position from ATO
to road munual,

BART's Emergency Operating Rules T-605 and A-2 require that passengers
shall not be evacuated from a train that is lovated between stations unless It '
absolutely necessary, Efforts rhould be made to move the train outside ur a
subay or to & station before evacuation, Rule C-807 {A-8) directs the fan and
do o ar action to be taken in the Transbay Tube when the axaot location of a train
is not known. It Indicates that damper BD-11 should bie opened for a t{rain in
No, 117's position and that passengers should be evacuated toward Oakland, (Bce
appendlx C.j Rule T-609 requires BART central to e¢all the appropriate fire
departments when a fire is suspeoted or known to exist. (See appendix D.)

Fire

At 6109 p.ia, when BART centrel flrst attempted to call the Oaklend Fire
Department, I’ unintentionally called the San Franciseco Fire Department, When
advised it was not the Oakland Fire Department, central's repiy was to disregard
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the eall with no explanation. At 6:19 p.m. San Francisco Fire Department called
central asking If there was a fire somewhere, They were advised thatl a trafn was
stopped in the tunnel on the Dakland side which was producing an excessive amount
of smoke, and that Oakland had responded. At 6:32 p.n. the akland Fire
Department contacted San Francisco Fire Department advising that there was a
fire on o EART train in the tunnel, and that they were riding another tralp to the
scene. At 6:38 p.m. San Francisco Fire Department dispatched units to the
Embarcadero station entranee of the tunnel to standby.

The San Francisco Fire Department was ready to move to the fire scene on
train Mo, 001 at 7:23 p.m.; however, they were Leld uniil 7:52 p.m. beciuse of
difficulty getting information from coentral and Oakiand Fire Department, The
train proceeded on the M-1 track to where third rai} power was off and from there
the San Franciseo firemen had to walk to the firey they arrived about B:i6 p.m.
Firer ¢n placed hose lines through cdoors Nos. 43, 44, and 45 from standpipes in the
opposite tunnel, Meanwhile, contact with the Oskland Fire Department wns made
to determine if the third rail in the M-1 tunnel wus deenerglzed. After gbout 45
minutes, word was roecoived from cei.ral that the power was off and the line
grounded, Water was put on the fire, however, heat * a8 s0 intense thet the
firefighters had to be protscted with a second hose ling, and it became necessary
to relieve the men in the tunuel at 5~-minute intervals, The smoke was deseribed as
"just like black ink being poured on the men, ruining of! their helmets and coats; a
flashiight would not penetrate 2 feet.” About 1:31 a.m., on January 18, 1479, the
fire was declared under control,

The fire was igmled on train No, 117 in the fifth and sixth caes on the thied
rail side above the damaged collector shoe assemblies. The brole n colisetor and
attached wires carrying 1,000-volt d.¢. current struck the 100-psi alr suspension
equalization {anks, causing arcing end fire. The alr bags located above the
collector shoes burned end the stainless steel plates between the alr begs and car
flocr melted, Their contact with the aiuminum ear hody caused it to burn and the
kole above the plates to develop. The hole exposed the polyurethane core and
interlor of the car to extreme heat and fire. The interior floor ¢overing pads and
narpet over the hole and adjacent area thon caught fire. Fire progressed through
the interiors of the fifth and sixth ¢ars, * «rning the carpet, seats, walls, and celling
liners. Fire continued t¢ the remaining cars via the adjoining car end exit doorg,

Tests and Kesearch

Postaceldent inspection of the trackway disclesed a iine switch box cover,
collactor shoe assembly, air tank name piate, spring, and gusket material in the
irack areas where trains No. 117 and No, 363 stopped. Laburatory inspection
disclosed that the line switch cover had been struck by the collactor shoe assembly.
(See Appendix E.) After the accldent, the entire fleet of cuers was lnspectad,
Inspection revealed that the fifth car in truin No. 383 was the only car with a
missing line swite box cover., The fifth car in traln No, 11V was missing an
auxiliary box cover and 41 other cass had various types of loose undercar
equipment covers.




17 -

Raview of BART shop car records disclosed that the fifth car of No. 363 had
been Ingpected on January 1, 1979, snd that the fifth car of No, 117 had bheen
ingpected at 2:00 a.m. on Janruery 17, These woere the cars' last schoduled 300-hour
preventive maintenance inspection.

Other information

M e el Wy

Car Interlors, ~— At the request of the Urbun Mass Transportation
Administration (UMTA), during 1977 and 1978 the National Bureau of Standards
conducted & limited fire hazard analysis of the BART cars to determine If any
aspect of the ear's desirn or wmaterials could result in a hazardous enviror.ment in
case of fire. In March 1998, a {inal report was jssued whick contgined five
recommendations for decreasigy the probability of a hazardous fire situetion. One
of the recommendations was 1o change the existing upholstered urethans seat
assemblies to a more fire-resistant material and another was to develop o means to
improve the floor assembly ageinst fire penetrstion. (Sec appendix F.} Currently,
there are no regulations concerning the design or use of any materials in transit
cars. During 1978 BART's app.i'cation to UMTA {or funds to replace the existing
urethane seats was approved; however, the funds have not yet been provided,

BART Emsrgency Plan,~ The BART Emergency Plan will be automatically
impilemented when an emergency event occurs which threatens the safety of the
public, When the magnitude of the cmergency involves 25 or more deaths or
injuries, it will autometically be deemed a "disaster" by BART officials, and the
loetil jurisdietion advi:ed so that en official declaration may be made. The Genaral
Manager will determine command »f central control and the central supervisor will
generate the exact plan of action at the timie of the occurrence based wpon
eircunstances, Since this accident did not initislly involve 2% or more deaths or
injuries, no "disaster" was declared.

Por fire on a train in the Transbay Tube, the exhaust fans and dampers are to
be used to control smoke and the appropriate--San Feanciseo . Oakland--{ire
department called, Specific rendezivous points have been predetermmined which call
for the Qukland Fire Department to respond to the Oakland vent straotures and the
Tth and Maritime Strects access point for rendezvous with the BART emergency
vehicle, The Ban Francisco Fire Department is to rendezvous at the Embareadero
Station with the emergency vehiele and hefore entering ‘L tunnel confirm
with BART central that third rail power is off. After clearai ce s given, procead
to the scene of the emergency using the gallery walkway, not the trackways. If the
fire commandsr orders flrefighters to ride on the BART emergency vehicle, they
shall be equipped with breathing spparatus, emch with a spare cylinder. (See
appendix G.)

ANALYSIB

It is evident, from lhe broken alr tanks, alr bags, and marks of electrival
arcing end melting of seal plates on No, 117's fifth and sixth cars, that the
explosions heard by the line superviscr was the breaking of these alr tanks and bags
just before the train stopped. It Is ulso evident that the collector shoe amembly
had broken from the truek while 1,6Gi-~volt die. propuision ocurrent was still
provided through cach ecar's other shoes. Bince the 1,000-volt de. current esr
generate 3,000 degrees cahrenheit from ereing, the plastie, rubber, siuminum, and
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stainless steel car components, which have ignition temperatures fiom 500 to 2,200
Jegrees Fahrenheit, were quickly Jestroyed. The electrical arcing also caused the
seal plates Lo melt and aluminum car body in the floor area to burn allowing fire to
eitter Into the ears,

Since the line switech box cover hangs freely from two inverted gt hooks,
wind pressure can easily lift it off if the short, single bolt at its bottom works loose
and fslls off, The cover's locatior; on the side of the cap facing the third rail also
mak2e it susceptible to electrical arcing on the side of the car, and it can berome
lodged between the top of the third ruil and coverboard. (Ses figure 9,) Thig
oceurrd to the line switoh box cover frem train No, 383, and the train operator
who maude the followup traci: inspection did not see it, With the cover laying on
the top of the t
the coverboard, the last two » 363, the nine following trains, end the first
three¢ cars of No. 117 passed without incident yntil the cover became lodged
against the coverboard bracket, When struck by the No. 4 collector shoe assembly
on the fifth car, beth the shoe assembly and bracket broke, A a resuit, insulators
broke and the three seetions of coverboard found by train No. 400's operator were
tarn loose,

¥inee the troubleshooter and operator on No. 383 did not check the exterior
of the train op trackway while stopped in the M-1 tunnel, they were not aware of
what caused the broken derail hars, Central, therefore, hased resumption of

automatic train operation on the Hmited visugl inspection advice of the following
train operator. Since BART cars are shop-inspected only once every 300 hours and
since no daily exterior inspection is made, the loose line switoh box cover was not
detected. Since the bestaceident inspection revealed 37 locse covers and 8 missing
covers, the Safety Board eoncludes that better cover fastening devices usnd
inspection procedures are needed,

The line supervisor,
have prevented some pass
nsuing five, when he
only 40 pussengers thepre
first ear and to attempt T nat
evacuating the train between stations. The atte uple the train,
however, precluded the possibility of a quiek and successful attempt to evacuate
the train in the event moving ¢r uncoupling failed, When central shut off the third
rail power for 40 seconds, it may have prevented the train operater from moving
forward in road manual, The eircuit breaker operating when the reverser lever wais
depressed indicated an clectrical short of the train control ecireuit epparently
caused by the accident or fire damage. Since disconnecting the electrieal eable at
the rear of the coupler to isolate the shorted cap required leaving the train and
getting uncer the cur, the operator would have been unehle to purform the tusk
because of the tunnol smoke and fire environment. The Safety Board concludes
that a positiv. method of quickly uncoupling the cars * ~m within is essential under
emergency conditions, Most importantly, 9 minu.s elapsed before the line
supervisor informed central that he could not uncowrle the train. The first
tninutes after a fips begins are eriticai to g successful evacuation, Had the train
beon loaded with several thousand rush-hour passengers, they could no: have been
moved forward into the front ears, Also, since BART trains only require a train
operator in the lead car, it was a fortunate circumstance in this case that tha line
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supervisor was in the sixth car, If nol, scme prssengers may have been trapped in
the rear cars, which cculd bave contributed to a large number of fatslities. In
addition, paniciced pessengers may attempt to open the train's doors while an effort
is being made to move the train, which would further prevent it from moving, The
tunnel is almost 4 miles long which malkes the prompt arrival of rescue personne!
difficult and since the tunnels are provided with a gallery between them into which
passengers can escape, it may be better to evacuate passengers (ramedlately and
then try to unconuple the train, If successful the passengers could reboard some
distance from the smoke or fire,

Sinee there are no regulations pertaining to transit car design and materials
specifteation, the car body was not designed to specifications which would limit or
prevent fire from entaring the interior, 'The fire hazard analysis tests made on the
BART caer by the Nutional Bureau of Standards indicuted the need for batter transit
car design and hetter material specifications to make the cars more fire resistant,
The quickness by which the smoke built up in the tunnel and the death of the
fivefighter because of suffocation highlight a need for materials that reduce the
hazards of quick smoke buildup and toxie fumes In fires.

Central's requesting the (*akland Fire Department to respond to the Oakland
West station o handle the train fire in the tunnel was contrary to the emergency
plan to rendezvous with the RART emergency vehicle at the maintenance acecess
point, When central prescribed entering the tunnel on train No. 900 instead of the
fire department's requesting such action, the Oakland Fire Department was not the
assertive decisionmsker on how the passengers were to be evacuated. When the
Oakland Fire Departrment dispateched firefighters to the Oakland ventilation
structure, both central and the firz department remained unaware of each other's
plans and deeislons, Had the fire department been the primary declsionmaker, No.
900 would have been used both for entry and evacuation of the passengers,
Conscyuently, central's decision to bring in train No. 111 with over 1,000
passengers {or rescue, with its potentially ealamitous eonsequences, may not liave
occurred.

Because central falled to follow the emergency plan, QOakland Fire
Department personnel did not realize that there was a train stranded on fire in the
tunnel until 10 to 15 minutes after the initial notification, Misunderstanding of
what was said is seen In the effort by the Oakland Fire Department to find the fire
on train No. 900 standing at Qakland West station becauss of eentral's request to
resporid to that station, This ¢learly indicates that the Oskland Fire Department
believed a train may have been in the tunnel with some kind of smoke problem but
wag proceeding under its own power to Cakland West where the Oakland Fire
Department could extinguish the fire.

The original confusion could also have been w factor in the firefighters'
forgatting thelr keys. This eventually prevented the use of the emergency cart and
the ability to unlock the tunnel doors from the gallery side, Since the firefighters
arriving at the Oakland vent structure also did net know the exact location of No,
117, they had no way to evalvate the judiclous uss of their 30-minute oxygen
masks, Under these circumstances it iz essential to have unlocked door access
from the gallery to the tunnels, and a ventilution pian to keep smoke out of the
gallery and opposite tunnel,
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Central did not know the exact location of No. 117, but they opened damper
No. 11 according to rule to pull the smcke from the train toward San Francisco.
The intent of this plan was to pull the smoke away from the QOakland end of the
tunnel to enable the passengers 10 walk in the guilery or tunnel free of smoke to
the closer Oakland exit. Had the passengers immediately evacuated the train while
the smoke was still light in density, the damper plan may have worked. However,
the plan is not consistent with the rule not to evacuate passengers from a train
entil absolutely necessary. When Central was informed by No, 117 that the smoke
was thickening in the tunnel, they did not envision the consequences and closed
damper No. 11 and opened No. 7 just as No. 900 arrived at the scene. Since the
ventilation change was not coordinated with the Oskland Fire Department the
firefighters became engulfed in the dense smoke and in their confusion to leave the
M-1 tunnel they left door No. 44 open, Since the second BART policeman on the
scene was not trained in evacuations and had not been furnished with an oxygen
mask, the entry of smoke into the gallery at M-1 door No., 45 caused him to quickly
abandon the gallery anc return to the train, leaving door No. 45 open.

The potential for a greater disaster developed when central sent train No.
111 irto the M~2 tunnel without first unloading its passengers at Embarcadero
Station. Centrai was unaware of the conditions in the M-2 tunnel when No. 111
was sent in, and when the first {irefighters went in on No, 900. Also the presence
of No. 111 at the fire scene would have hindered conneeting of hoses and the use of
water if needed during the evacuation of No. 117, The Safety Board concludes that
BART central made a gross error by not first unloading the passengers from No.
111 before sending it into the tunnel to evacuate the passengers from No. 117,

If the third rail power failure which occurred in the M-1 tunnel had also
oceurred in the M-2 tunnel because of subsequent loss of control systein wiring,
central may not have been able to turn on the power for No. 111 to leave the
tunnel which would have stranded an additional 1,000 or more passengers near the
fire area.

Because the San Francisco Fire Department encountered nther firefighters
and BART personnel using the emergency and dndicated fire telephone lines, it was
diffieult for them to coordinate thelr firefighting efforts. The 45-minute delay to
abtain confirmation that third rail power was off, thus delaying water application
to the fire, shows the need for an additionel BART emergency radio frequency or
need for tunnel antennas enabling both fire departments to use their own radio
networks in fighting a tunne! fire,

CONCLUSIONS

Findings

1.  ‘The inspection proceas used to determine what caused train No. 363 to
unexpectedly stop was inadequate to preclude damage to train Ne, 117,

9.  The broken derail bars and line switech box cover laying in the tunnel
trackway caused oxtensive damage to critical electrical components
underneath train No. 117,
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3.  Sustained clectrical arcing from the 1,000-volt d.c. current caused extri me
heat end burning of the aluminum car body and t's synthetie appurtenances.

4. The plastic materials were the first to ignite underneath the fifth and sixth
cars.

5.  The cynthetie materinls used in the BART car construction give off toxie
‘umes when burning,

6.  The fire entered the trains through the floor over the No, 8 whael on the fifth
car and No. 7 wheet on the sixth car.

7.  There are no specifications or regulations concerning limitations on fire entry
into the BART cars.

8.  Minimal passenger load and fire near the rear of train No. 117 allowed the
rear riding BART supervisor to route rear passengers to the lead two cars,

9. Train No. 117 could not be uncoupled because of short circuits caused by
1,000 volts electric arcing and fire when collector shoe wires contacted the
under car bodies, When the train operator keyed on at the hastler panel, the

hostling eireuit breaker would trip.

The efforts to escape by uncoupling cars prevented the expedient evacuation
of train No. 117 passengers to the gallery before smoke builcup.

Opening of exhaust damper No. 11 pulled smoke entirely over train No, 117,

BART Transhay Tube emergency exhaust fun and damper urocedures do not
properly address the location of a fire within a train.

The initial calling of only the Oakland Fire Department by BART Central
with ingtruetion to rendezvous at Oakland West Station was not in accordance
with BART-Oakland-8an Franciseo emergency procedures for fire response in
the Transbay Tube.

Closing of exhaust damoper No, 11 and opening of dumper No, 7 pulled smoke
toward the firemen and BART employees arriving on Train No. 800, and
cleared smoke from head end of Train No. 117 permitting last five passengers
to evacuate through the cab window,

BART employees arriving at scene with Oakland firemen were unequipped
and untrained to handle a smoke environment,

Oukland firemen and BART employees left M-1 track gallery doors 44 and 45
open alter entering the gallery.

Unknown to BART Central, Oakland firemen entered the gallery walkway at
the Oakland Vent structure according to established emergency procedures.

BART Central erred in judgment when it improperly dispatrhed No, 111 from
the Embarcadero station te the M-1 tunnel with over 1,000 passengers to
reseue passengers from Train No. 117,
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19.  Communications between the many on-scene rescue parties and between the
various rescue parties and BART Central overloaded existing redio and
telephone facilities.

Probable Cause

The National Transportation Safety Board determines that the probable cause
of this accident was the breaking of collector shoe assemblies on Train No. 117
when it struck a line switeh box cover, which had falled from an esrlier train,
resulting in a short cireuit and fire. Contributing to the severity of the demage
was the failure of BART to quickly and properly coordinate the Oakland and San
Francisco fire departments' rescue and firefighting efforts, which did not conform
with the emergency plan. The cause of the fatality and injuries was inhalation of
smoke and toxic fumes emitted from burning plastic materials used in construction
o« the transit cars,

RECOMMENDATIONS

During its investigation of this accident the National Transportation Safety
Roard made the following recommendations:

-~ To the Bay Area Rapid ‘I'ransit District:

"lnclude in the predispatching procedure zin inspection of all undercar
equipment covers to assure that such equipment covers are in place and
properly secured, (Cluss 1, Urgent Action) {R-79-12)

Provide a {ail-safe securement mechanism for all undercar equipment
covers on BART rolling stoek, (Class II, Priority Action) (R-79-13)"

As s result of its completed investigation of this aceident, the National
Transportation Safety Board made the following recommendations:

— To the Bay Area Rapid Transit District:

Revise emergenoy procedures to clarify the necessity of unloading
passengers immediately from a stopped burning train in the Transbay
Tu)be and other long tunnel locations. (Class I, Priority Action) (R-79~
42)."

"Revise emergency procedures to prevent sending rescue trains with
other than emergency personnel into tunnel fire and/or acecident areas.
(Class If, Priority Action) (R-79-43)"

"Revise Transbay Tube emergency fan and damper procedures to
prevent smoke from engulfing an entire train and/or entry into the
gallery. (Class I, Priority Action) (R-79-44)"
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"Revise emergency procedures o require notification of hoth the San
Francisco and Oakland Fire Departments in the event of smoke and/or
fire In the Transbay Tube. (Class II, Priority Action) (R~79-45)"

Determine and designate the most effective department or personnel to
act as coordinator of rescue efforts involving train fires and/or
emergency evacuations. (Class 1, Priority Action) (R-79-46)"

"Provide a means for fire departments to use their own radio equipment
in the Transbay Tube and other long tunnel locations. (C. : II, Priority
Action) (R-79-47)"

"Train and equip employees who may be involved in tunnel rescue
efforts to manage a smoke and/or fire environment, (Class II, Priority
Action) (R-79-48)"

"Provide an additional Central ‘I'rain radio frequency for emergency
communications. (Class II, Priority Action) (R-79-49)"

"Upgrade the flame resictance of 'vebicle seat assemblies and other
plastic components. (Class I, Priority Action} (R-"9~50)"

"Provide means of preventing entry of fire through the vehicle floor in

arees susceptible to fire. (Class II, Priority Action)" (R-79-51)"

"Redesign and modify car uncoupling ecircuitry to provide train
operators with a positive means of uncoupling from within the cars in
the event of an electrical short or malfunction, (Class II, Priority
Action) (R-79-52)"

— To ihe American Public Transit Associations

"Review and revise as necessary vehicle inspection procedures and
emergency evacuation guidelines for Association members to correct
deficiencies noted in this investigation. (Class I, Priority Action)
(R-79-53)"

~— To the Urban Mass Transportation Admintstration:
"Promulgate regulations establishing minimum fire safety standards

for the design and construction of Rapid Transit Vehicles, (Clasy
II, Priority Action) (R~79-54)"
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"Establish overview of Bay Area Rapid Transit Distriet procedures
to ensure that the emergency deficiencies noted in this investigation
received appropriate remedial action, (Class I, Urgent Action)” (R~79-
55)"

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

JAMES B, KING
Chairman

ELWOQOOD T. DRIVER
Chairman

FRANCIS H. McADAMS
Member

PATRICIA A, GOLDMAN
Member

July 19, 1979
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Appendix B

TRANSBA Y TUBE DOOR AND DAMPER LOCATIONS

Door No, M1 Trackwey M2 Trackway

e e L e T

2.87 Portal Portal
2,47 MV13 MV14
3.34 Oakland Vent Structure

3.44 BDG1 BNO2
3.65 i BDG3 BDO4
3.85 BDGS EDOS
4.05 BD0O? BD(8
4.25 BDGY BD10
4.45 Bl BD12
4.65 BD13 BD14
4.84 BD15 BD16
5.03 BD17 BD18
5.22 BD19 BD2Q
5.41 BD21 BD22
5.54 BD23 BD24
5.78 BD25 BD26
5.96 BD27 BD28
6.14 BD29 BD30
6.33 BD31 BD32
6.52 BD33 BD34
6,70 5 B35 BD36
6.89 2 ' BD37? BD38
6.99 S5.F. Vent Structure

7.27 MV19 MV20
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Excerpts from
BART Central Operations Manual

Train Evacuation

then evacudting passengers from a train that 1s betwesn stations,
third rail power shall not be restored until a report that the track
{8 clear is veceived from the Train Operator or other on~tha-scena
observer,

Transhay Tube

A, The following actions shall be taken for fighting £ires in
the Transbay Tube:

(1) Remove third rail power from the affected area,

(2) Refer to the vontilation fan procedure for operation
of the fans and dampers.

B. Fire Pump Operation

(1) Fire on the Oakland Side of the Tubu:

a. Open Valve BWOl. Do uwst turn on the fire puwps.

b. If Valve BWOl fails to open, open Valv, BWO2 and
803 (located at mid-Tube) and turn on Fira Pump
P03, If B8P03 falls to cperate, or upon inatruc-
tion from fire fighting persunnel, turn on Fire
Pump BPO4,

(2) Yire on Yan Francisco Side of Tube:

a. Open Valve BW02. Do not turn on fire pumps.

b. If Valve BWO2 fails to open, open Valves BWOl
and BWG3 and turn on Fire Pump BPOL. If BPOl
tails to operata, or upon instruction from five
fighting personnel, turn on Fire Pump BPO2,




Appendix C

EMERGENCY FAN OPERATIONS
QAKLAND, BERKELZRY, TRALSBAY AND 5AN FPRANCISCO
SURYAYS

Genera‘. Procedurﬁs - All Subway&%.-....,.u..“”.MA
Emergency Ventllation Flow Chart........oe. . Filg. 1
Train in Subway....n...“...u.....ﬂ....a....?ig. 2A
Tr&ill 11‘1 Stationi\aQAOUQ'olllltﬁlwaocu&tabutopigq 2”
Train in Transbay Tube. .. icvvireerensnaved Fig. 20
Downtown Qakland Subway and Stations

Transbay Tube M~2 Track

Transbay Tube H-1 Track

M-Line Stationt and Subways (M~-16 Through M-50)
M-Line Stations and Subwayn (M-50 Through M-7?10)

R~Line Stations and Subways

Berkeley Hills Tunnel

Apperdix: Transbay Tube "Milepost" vs "BD" Dampses Cross Refarence.
Schematic Air Flow Diagrams.
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EMERGENCY FAN OPERATIONS
QAKLAND, BERKELEY, TRANSBAY AND SAN FRANCISCGO

A. GENERAL PROCEDURES - ALL SUBWAYS (Fig. 1, next page)

(1)

(2)

If smoke from a fire {s entering & train, Train Operators
shall be {nstructed to inform the passengers the lights
will go off and to turn off the car air conditioners.

1f at all possitlie, the train shall be moved outside the
subways and evacvated, 1f necescary,or the train ghall be
moved to the nearest station and evacuated.

Emergency fans shall be turned on if there ig a posslibi’ “uy

of a train being stalled it a subway due to a fire. ¥+ Opera-
tion shall be such that smoke is drawn away from the train,
without drawing the smoke through the annular area around rhe
train. For example, if the north erd of the traia is produc-
ing smoke, all fars to the north shall be in the exhaust mode
and all fans to the gouth stnll be in the supply mode.

In the event the train is stalled in the subway, trains on the
oppusite line shall be moved out of the sulway or moved to

the ncareat station and stopped., Fans shall be turned on as
soon as the location of the train is determined and shall be
operated 39 that smoke is drawn away from the train. Pasien-
gers shall be evacuated in the opposite direction and fans
shall be operated to supply air in the faces of the svacusces.
(8ee Fig. 2A). If the exacr location of the fire on the train
cannot be determined, locate the area in the matrix and carry
out the recommended inscructione.

In the event the train {g taken to a subway station for passen~
ger evacuation, fans nearest the fire sghall be turned on ex~
haust. Fang on the other end of the station ghall be turned

on supply., (See Fig. 2B). If the exact location of the fire
en the train caanot be determined, locate the station in the
matrix and carry out the recommended instructions. Instruct
the &tatlon Agent to turn the station fans ou exhaust.

In the eveut the train (s stalled in the Transbay Tube, trip
the third reil power to the trafn. Open the proper BD dawper
and start the BY fans to exhaust smoke away from the train,
(See Flg. 20). If the ewact location of the fire on the train
canmot be determined, locate the specific condition in the mat-
rix und carry out the recommended instructions,

Until the eanct location of the fire on the train can be deter-
wined, fan operation will provide ventilation to passengers,
dilute the smoke and keep the fire cool.

The orders of fire {{ghting personnel will take precedance over
any of thesa fastructions.
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« TURKN FAN AT OIHER ELID . FIRE AT THIS END,TURN FAl
ON SUPRLY AND EVACUATE AT TRIS WD QN EXHALST
TOWARDS UTHER END,

3. FIRE AT MID TRAN SEE
INSTRUCTION i EFOR,

FIG 2A. TRAIN IN SUBWAY

s

1 FIRE AT THIS END, TURN 2. TURM FANS AT OTHER END OH
FANS AT THIS END DN EXHAUST, SUPPLY AND EYACUATE THROUGH

STATION

3 FIRE AT MID TRAIN,SEE
INSTRUCTION I EFOR,

ElC 2B _TRAIN IN STATION

LT P

S0 NOTIL i sy Jbaiakedimii W IS § s By

1. FIRE AY WIS ENE, OPEM
DAMPER AT THI9 610
ANRY FROM TRAIKI.
2. FIRE AT MID TRAIN,
OPEN CLOSEST DAMFER.

FIi 20. TRAIN IN TRANSBAY TUBE
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600

601

602

603

604

605

606

607

608

609

610

Excerpts from
BART Operations Rules

PART [|: SECTION &
EMERGEMCIES

An emurgency is uny condition which has caused, oy
could cause, Injury to persons or damage to property
and/or equipment.

‘The primary consideration in any emergency shall be
the safety of the public and employees.

Employees shall report any emergency condition imme-
diately to Central, Yard Control, or BART Police
Services, as appropriate, providing as much information
as possible,

Employees reporting emergencies, if at the scene, shall
remain there until released by a supervisor or the
control center having jurisdiction.

The responsible contro! center shall implement neces-
sary  protective measures and dispatch avallable re-
sourCes.

Responsibility for notitying and insuring sﬁmper woordl-
nation with Public Service Agencles shall rest with
Central, Yatd Control, and BART Police.

A Central shall be sesponsible for notifylng and
coordinating with public transportation, utility,
and disaster preparedness agencies and other serv-
ices as required.

B. Central and Yard Coritrols shall be responsible for
notification and coordination with fire depart-
ments,

C. The BART Police Dispatcher shall be sesponsible
for dispatching required police, ambulances and
coroner services.

Emergency situations shall command first priority In
gt’e emplayment of resources available to or within the
strict.

"Employecs dispatched to the scene of an emergency

shall respond immediately.

The first amployee at the scene of an emergency shall,
within  hisfher capabilities, take actlon to prevent
further Injuty or damage, and nctify the appropriate
control center of tne stalus at the scene.

Employees at the scene of an emergency shall render all
assistince possible.

Patrons shall be removed from the scene of an
emergency as soon as It Is safe to do so, with all
avallabie employees assisting In this effort,

70
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Emergencies

611

612

Employoees shall refer inquiries from the press and the
public to the Office of Publiz Information: and from
any regulatory agency to the Director of Sulety,
Employecs shall not oxpress personal opinlons or
communicate information of g speculative vature to
anyone, pending the outcome of the ire ustigation
process.

In any emergency situation where the coordination
between more than one department, or between
outside agencies and BART Is necessary, an on-scene
communications coordinator shall be required to pro-
vide on-site status to the appropriate control ~enter and
to coordinate the necessary on-scene activities during
each phase of the emergency:

PHASE 1 (Notification/Response) Begins when a
BART employee becomes aware of an emergency
condition and makes the necessary notification, The
first employee at the scene shall establish communica.
tions with the responsible control center and will act as
omscene communicktions coordinator until a senior
transportation employee or BART Police Services
officer assunies that responsibitity.

NOTE: Personnel from outside agencies must be
closty upervised and protected from opera-
tor -+ vy ands,

PHASE Il - .<rapue/Evacuation/Stabllizetion: BART

Police Servi.c+ shall direct rescue and evacuation

efforts at the scene and coordinate the actions of

outside agencies responding to the scene. All necessary
steps shall be taken to stabilize the scene to prevent
further injury or damagie.

NOTE: Any ovacuation of passengers from trains
shall require Central approval, If communica-
tions exist.

The senior BART PoMce Services offlcer or transporta-

tion employse shall continve fo art as on-scene

communications coordinator until retieved by a trans-
pottation suparvisor,

PHASE Il (Scenc Pnotecllon/lnvestl%auon) The aren
Involved ki the emergency condition shall be protected
by BART Police Services Fending an onsscene joint
Investigation by BART Police Services and the Safety
Depariment, Ugon completion of the on-scene investi-
gatlon, BART Police Services shalt release the asea to
the on-scone cominunications coordinator for restors-
tion of services or site clrarance/repalr by system
maintenance.

N
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Emergencies

PHASE 1V (Site Clearance/Repair) The Maintenence

partment shall make repairs as necessary, and, when
safe, releaso the scene to the transportation supervisor
(on-scene communications zoordinator) for restoration
of service, as applicable.

PHASE V (Service Restozation) The transportation
supervisor (on-scene communications coordinator) shall
coordinate the restoration of service with the control
centor insitting that all personnel are clear of the area
and the equipment involved is safe to operate,

Further inves:| ation, if required, shafl be conducted
by the Safet peatment and the Police Services De-
partment, utilizing all hecessary District resources.

In the event of conflict during phase transition, the
responsibillty for resolution of such conflict rests with
the control center having Jurisdiction.
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T-600

T-601

T-602

T-603
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T-605

T-606

T-607

T-608

PART H: SECTION 6
EMERGENCIES

To alleviate confusion at the scene, the Control
Center having jurisdiction shalt designate a specific
employee to act as the on.scene Communications
Coordinator, and control the phase transition and
change of Communications Coordinstors as specitied
in Part |, Sectior: 6.

Employees designated as on-scene Commuaications
Coordinators shall establish and maintsin communi-
cation with the Control Center having jurisdiction,
providing accurate and current site status,

Employees designated as on-scene Communications
Coordinators shall advise the Control Center having
jurlsdiction of any change of coordinators. The
relieving coordinator shall be thoroughly briefed on
the status at the scene.

Employees using any emergency equipment shall
teport such use to their supervisor who shall assure
necessary replacement.

Employees reporting emesgencies or requesting as-
sistance shall be specific about the location. Maps in
the System Description Section of this Manuai may
be used to identify the avea.

Passengers shall not be evacunted from a train that is
between stations unless it is absolutely necessary to
do so; and then only after authorization from
Central Control, if communicutions exisi.

Third Rail power shall be ramoved fron, all thixd
ralls in the area prior to evacunting passengers from a
train that iy between stations, if possible,

If possible, trains with reported fire ¢r smoke aboard
shall not be allowed to enter the Trans-Boy Tute or
any underground structure,

(C}EPE)ERAL EMERGENCY FROCEDURE (TYPI-

RESPONSIBILITY ACTION
Employee-At-Scene A, Act to minimize heazards,

(1) Operate third rail trips
instalted In yurds, test
track, svbways and on
station platforms, if
immediately available.

Appendix 1




Appendix D

Emezgenclos

RESPONSIBILITY
Employee-At-Scene

Central/Yard
Coutrol

ACTION

(2) Warn persons in the
area to remuin clear,

{3)Signal approaching
tiains to stop.

If a report has not been
made, report the emergen-
V to Central Control/

ard Contsol or BART
Police Serviess by the
nearest means of commu-
nications. Provide name,
location and a concise de.
scription of the sltuation.
NOTE: For fire or sn.oke,
activate a pull box when
one i3 available, In all
cases, make a verbal report
to the Control Center hav-
ing jurisdiction.

Comply with instructions
recaived. If fiyst to arrive
at the scene, act as on-
scene  Communications
Comdinator until the e
mergency situation is cor-
recied, or until relieved by
8 BART Police Service:
Officer or senlor Transpor-
:’iauon employes/super-
50T,

Protect the area from con-
flicting traln movements
and electrification haz-
ards, as required.

Dispatch, or cause to be
dispatched a Transporta-
tion Supervisor, BART Po-
lice Services, and Mainte-
nance Crews, as reguired,

Notity [Public Service
agencies, as required,

Alert services that may
later be heeded,

Implement emergency no-
tification list.
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Emergencies

RESPONSIBILITY ACTION

Central/Yard I. Advise patrons affecied.
Control J

Provide instructions for
evacuation, or transfer, as
required.

Employee-At-Scene K. Attend to passenger safe-
Ou-Scene ty.

Communtcations

4 ) I.. Coordinate the sctivities

Coordinator) of the District and Public
emergency services,

M. Provide thke Cottrol Cen-
ter with current reporis as
the situation progresses.

N. Inspect the area for haz-
ards,

3. Authorize resumption of
normal operation afler re-
lease of area by BART
Police Services, or Mainte-
nance Depirtment, as ap-
plicable.

P, Submit applicable yeports,
L.e., Unusugl Oceurrence
Report, Accident/injury
Report, ete.

T4609 CONTROL CENIER COORDINATION WITH
FIRE DEPARTMENT

A, The Control Center having Aurlsdlctﬁon shatl
noti(y the appropriate Fire Department upon
rocelpt of a {ire alarm or virbal report of fire,
unless maintenance or teilln,ff is In progress at tho
location specified end positive assurance can be
obtained that no fire exists, If in doubt, the Fire
Pepastinent ghll ba notified,

B, The Control Center employee alerting the Fire
Department shall:

(1) Identily himself,
(2) Identify the Control Center.

{3) anc‘nfy the tyge alarm or fire, {f known; i.e.,
clecirical, structural, etc.

(4) Specify “‘How Received”; i.e., verbal, com-
puler, etc.

(5) Give focation of the alarm/fire.
T46
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Emergencies

(6) Advise of best access 1o the area. (BART
Maintenance, Police Setvices, or Supervisory
personnel shall be dispatched to the scene to
provide scuess, if necessary.)

(7) Verify stutus of third tail power, If wppll-
cable.

C. The Control Center having jurisdiction shall:

{1) Establish and maintaln communication with
either the on-scens Communication: Coordi-
natot or the Flie Department employee In
ctharge at the scene, depending on who
arrives first.

(2) Brief personnel at the scene on the status of
third 1all power, if applicaile, Attempt to
com(rly with all requests for changes in the
third rail power status unless the change
would cause an unsafe condition, Third rail
power should always be removed unless it s
necessary 1o move a train o wfety,

(3) Provide the necessary assistance to the on.
scene Communications Coordinator 10 insute
effective rescue and evacuation effoits. Brief
personnel at the scene on the status of trains,
und protective inecasures implemented,

(4) Coordinate site tlearsuce/ropair/resioration
a3 applicable. The on-scene Communications
Coordinator shall be required to confirm
that all personnel are clear and that the aren
ot equipment involved hus been inspected
and reported safe (o operate.

(5) Maintain 2 written record of the event tn
Include: times, actions taken, and the hames
of all Communications Cov.dinatoss and
Fire Departinent personnel contacted.

7610 EMERGENCY REMOVAL OF THIRD RAIL
POWER

A. When necessary to remove third rail power in an
emergency:

{1} Proceed 1o the nearest emergency third rall
trip button and sctivate, or

(2) Contact the Control Canter having jurisdic-
tion and request third rall power removal ~*
the emergency location,
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B. in cdther case, notify the Control Center havi
urhidiction and provide the Powes Comwliel:,
lgwer Supervisor with the following informa-
tow:

(1) Name of employse requesting/ieporting
power removal,

{2) Location ‘(lfmlfy treck(s)), and §f known the
contaet rall identifying number.

{3} Reason for power remove),

. Typics) locations and functicns of emorgency
third rud tlps:

{1) Maknling;

o Patloom: These trips are located on esch
side of a passenget station platform.
‘When activated, the third rall power Is
“emovad from tfm coniact rafl immedinie-
ly .. Yacent to the platform side where the
trip 1s 2~cated. Third sail powes on the
apposite a* is not removed. The trip is
initiatod by maosking the gluss atiowint
the dopressed buiton to extend and com-
plete the function.

. Visdenground: Thes: trips ate housed in
boXes sprced no e than 1000 fost
apar, within line of sight in all unde:-
round structures. Biue lighte are affixed
mitiediately above the box which houses
an emorgency tejephons, idled rail rip
buiton, maintenance tiderhone putiet
and 2 110 volt aurillary power ouvtletl,
Whim the thixd ral) tip bution is depres-
. the ﬁoWb: 2 1emoved frorn the
cohtact rat! immedintely adjacent to the
location of the Lox. Third rall power on
the opposite side I8 not removed.

(2) Yards: There aze two types of tripr located
throughout esch yard, mounted on orange
fluarescunt-painted postn. Depeossing any of
thens buttons removes third rall power from
the entite vard, including transfer trucks,
The Haywszd Toest Track is due-enorgized
when third rail power is removed from
Hayward Yard.

Typos:
4. Box with trip button only.

T48
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NATTIONAL TRANSPORTATION SAFELY BOARD
Bureau of Technology
Washington, D. (. 20594
March Ty 1979

Metallurgical laboratory
Report No. 79-41

METALIURGLIST'S FACTUAL REPORT

A. ACCIDINT

Location
Date
Vehicle
NTSB No.

San Francinco, California
January 17, 1979

Bart Transit train No. 117
DCA~TG=A=R0O26

"% *a S8 e&

COMPONYATS EXAMINED

1) Piece of ecollector shoe
2) Line mwlteh box cover

DETAILS OF THE EXAMINATION

A detailed visual examiration of the two components was made
to determine 1f there wasg any physical evidence of the collector
shoe striking the ?1lne switch box cover, By matching up imprint
marks, it appears that plece of collector shoe struck the line
switch box cover at the relative position, shown in Figuvre 1.
Although several imprint marks on the two components appeared to
mateh-up, the moat conelusive evidence is the imprint of a nut erd
bolt in the switeh box cover. A close~up view of the imprint ig
shown in Figure 2. fThe size and shape of the imprint sppeared to
be almost identical to th: nut bolt on the collector shee {gee
arrow "B", Figure 3).

Failure of the strands in the ccpper cable on the collector
shoe appeared to have been caused by abrasion. No evid rce of

any melted s*rands was found.

Jerry A. Houck
Metallurgist
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Figure 1. The line switch brx cover, A" and the collector
shoe, "B'" shows the relative positions when the two
components made contact.

The collector shoe assembly is syumetrical. Therefore,
the matching marke would be the same for both sides.

Due to damage to the plastic insulation it was more
difficult to match the marks to the side in the lower
half of the plcture. 'The photo on the following page
correctly shows the part of the collector shoe asgembly
which contacted the line switch box cover. Car direction
makes it impossible thai the two pieces could have con-
tacted as shown.
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Figure 2. Close-up of nut and bolt imprlat in the iine switch

box cover (asee arrow "A")

Flgure 3. Close-up view of the plece of collector shoe. The
nut and hult dencted by arrow "B" appears to have made the
imprint in the switch cover box (see arrow "A" Figure 1)
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Excerpts from
National Bureau of Standards Report

WBSIR 78-1421

FIRE HAZARD VALUATION OF BART
VEHICLES

Center ¢ Fire Rasgarch
dnatitute for Appiied Technology
Nationa! Buresu of Standerdy
Washington, D.(;. 20234

i
t

s o = i g

Prepered for

Urban Mass Transportstion Administration
Departmant of Transportation
Washington, D.C, 20590

XN
\&/

U.8. DEPARTMENT OF COMMERCE, Juanita M. Krops, Secratary

De. Sidwy Harman, Under Secretwy
Jorden J. Beruch, Rasiztant Secretary for Sclence snd Tehnology
NATIONAL BUREAL OF BTANDARDS, Emest Ambler, Disctor
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FIRE RAZARD EVALUATION OF BART VENICLES
il Braun

Abstrace

- A fire hasard avelustion of the subway cars usid on the

3 Ban ¥rancisco Bay Ares Rapid Transic Districy wan parforuad,
. 3 After analyzing the cars' f{nterior avd exterior design, five
Tt Tecommandativns were made tha:, 1f implemented, would faprove

3 Passenger sufuty by dacreasing the probabilicy of developing

# hagardous lirve situation. Among thase recommendations weras

., the upgrading of current upholstered ursthane Saat asemblies

I sod the need for tha davelopmant of a fire detection tr9ten

' tppropriste for vapid rail cransit vahicles, “hose systenm
inprovem¢nts would not ouly provide pansengars & safer travel-
fag savirorment but would «lso provide a wodest isva) o¢
protaction for the heavy fnvestment in reil veh{cles.

Key worde: Bare; fire accidents; five hesorda; firs safecy;

fire scenarics] wase transportution; materisl fira performance;
rail vehicles; subvay car deslgn; UMTA.

§.  RECOMMENDATIONS

Baved wpon & review of the dusign and satorials wnud in the BART

subvay cars, wnd analysis of potential five situatfons, {t is recowmonded
thai:

1.  BART upgrade the flame resfstance of the seat asseablies, &.g.,
by introducing all vinayl upholetery. -In order ¢o further tn-
Sraase wvacuation rims, asrious coansideration should be glven to
facorporating neoprane cushions with tha viayl upholscery.

2. BART favastigatu the tachnological and economtc feanibilities
% ef using sn forussncent coating on ths wall and ceiling liasr.

CH 3. BART davalop 3 means for hardening the floor assemdly against

Sub-tar fira penctration st least in thoms sveas most vulnarable
to fire arxposure.

4. BART, aflter additional study of detector typas and locations,

Lustell & fire datection system to tadicate the presinae of »
f1ce ou board a train.

S,  BAXY, {a the {nterim, provide welk~chrough fnspecticn afrar

vaisiog the turminal stations aad/or prior to sncering storaye
factlities,

¥. RerpaEnces

{1) DART Operations snd Maintensnce Wanual, Car Body ani Interior
Cowponents Manusl, Vol. 12 (Decembor 1974),

(2] BART Operetions and Maintenance Manual, Transit Vihicle Manusl,
Vol. 1 (March 1973).

(3] BARY Operations, Rules and Procedures Manusi.
BART Train Safety Pile (Plasmable Materiale).
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" Appendix G
: : Excerpts from
Bay Area Rapid Translt Diatrict Emergency Basic Plan
BLY AIEA
RAYID YRANAIT MISTRICT
EHELGERCY PRALY
| BASIC YLAN
/1 | L MmOy
r _ A.  (BART menagement dircetive requiving the preparatfon of this
plan.)
B. Coutra Costa County authority for nassive fulleseale rCSponse:
‘ Y. %Yitle 4, Division 42, Chapter 42«2 of the County Ordinanco
; Code,
2, Contra Costa County Emergancy Plan (Maych 19739,
€. Alameds County authority foir massive fulle-gcale response!
’ 1, County of Alameda Administrative Code = Chapter VI,
' 2. Alameda County Emergency Opecations Plan (Eav, 11.73),
D. Sen Francisco authority for massive full-scale respanse!:
A_ 1. City and County of San Francisco Disaster Corps Ordinance ;
(0rd, No, 4045-5~16-46), (Plan 11-69 Emorgency Oporstions h
\ _ Plan),
E‘ 2. Ban Francisco City and County Emergency Opexations Plan,
I1, PURROSE
A.  Tc provide for the mobilization snd dixection of BART resources
éd & coordinated and offective response to any emerguancy situstion, |
* B To establish an understandinpg of the authority,. responsibilitics,
r , and emerganty functions and operstions of all elements of BART,
XIX, JIMYLEVENTATION OF THE PLAN
A, Tho BART Emorgency Pian will be sutomatically fmpleuented when
| '; én cmergency event decurs which threatens the sufacy of tho public i
; _; , {potrona), ;
:
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Appendix G
BASIC TVAK ;
Bay Avea RAPiIe TRANSIT DTRICT EmERGENCY Puan
-E B, For plnnninb and training purpeses the plan is effective damediatoly E
a2 of the date of issuance, i
IV, PLAENING FACTORS i
A. EMERGERCY POTENTIAL (llazavds). The following conditions have been eon- i
sidered in thc Fformulation of the yeuponses outlined in this plan. !
1. Earthquake |
| 2, Earth/Mud S}ide |
f" 3. Collisions
;é; 4. Derailment '
;é: 5, Fire on Train
1§ 6, Five in Statinn,
;‘ 7. Emewgency in Bay Tube {

B. DART RESPONSE (Genaral)
1. It is underptood that BART is responsible for and will resvond to

A1l emergency situations. BSome sftustfona will not fnvolive outelde

agencies, Whan the magnitude of the emergency involves 25 or more
deathis or injuries, it will automatically be deemed a "D1ISASTER"
by BART officials, cad the sppropriate looal jurisdiction advised
so that an officfal declaration may be made,

2. It {8 also understood that ir a mejor disaster affecting the entire
iay Ares and all of the jurisdictions tharein (i.s., major earth-
quaka) cutside help way be dalaved or unavailable for an exteaded
period of t.iwme,

C. BART_RE PONSER (Specific) - Ses Annexes attached,
¥, DIKICTION AND GONTROL

A, CGenaral Mansgor will determine coxmand of Central Control.
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£, Flrc on Trvain., Supervisor will:

1. Acknowledge and copy all facts.

2, Evaluste overull situation. Determine actions to be taken over
and above chacklist,
Contact supervisor at scene for sssessment,
Call loca) bug agencles if requirad,
Coordinate movemnnt of muinteannce vehicle,
Inforn mansgement of progross.
Inpound mag snd audio tapes,
Insure all checklists wmplute,

Five in Btation. Supervisor wilil:

1. Acknowledge and copy facts.

2. Evaluate overall situvat on, Determine actions to be teken over
and pbove checklists,
Establich contact with supervisor at scena.
Re-astablish power at scene after fnspection of area,
Coordinate with Rolling Stock and Shop Foreman for maintenance
vehicle moveuent,
Coordinate bus servics, if applicablo.

7. Inform management of progress.

8. Iwpound mag tape snld avlfo tape, {f applicadbie,

9. Insure all checklists couwpleta.

¢. Eoergency in Bay Yuba. An emergency in tho Transbuy Tube could be

of several typss, each calling for a 8ifferent strategy. The exact
plan of action would be generated by the Supcrvisor at the time of

occurrence « bLased upoh the circumstences!

1. Xrain Stelled for a Prolopnsed Feriod.

A.train stalled for & prolonged pariod {n the tube causes great
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inconvenience to passengers and rishs panie, Every cffort should
be made to get the passongers Lo the nearest station without alloye
ing passengers to leave the train., Supcrvisory aasistance should
be dispatched to the train if possible, and & ficld control desipnite
thall maintain communication with this persoa, Assuming thera o
pover, tho traju could be pushed or pulled to the weerent station,
If this &8s not posrible, uncoupling some of the cary and shuti:ling
the passengers to the nesrest station may bo fesasibla, Failing
this, evecuation of the trafn should be considered. The porer tust
be off on both tracks prier to initfating this nction and additional
supervisory and BPS assistance must be on the scene. Evacuation nay
be to a waiting train (preferred if a long distance involved) or to

{eare axir)
the gallery where the passenpers would walk to the nearest station

undier guidance,

Train Derailed.

Follow the procedure for "Deraflment", If necessary to unload
passengers, procend as in 1. sbove,

Train on Fira,

Follow tho procedure for "Fire on Traiw", Use exhisust fans and
Jouvers to control smoke, JIf necessary to detrain passengers,
‘proceed a- in 1, dbove and move them {n a dircetion opposite to

the direction of smoke travel, if possible.

Jrain Collésion,

Follow the procedure for "Collfsions", Proceed as in 1. gbove 4f
nocessary to detyain passeugers,

Eerthguake,

Follow tho procedure outlined in paragraph 1, above. In particular,

ingure that all trafns are cleared frow the tube ne socn a3 posaible,
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, K0, 2 - BART_POLICK_STRVILLS
“; A, Earthouake,
*% B, Earth/Mud $1ido.
C. Collistons.
D Derailment.
'% , E. Fire On Trafn.
: ¥. Fire in Btation,
G. FEmergency in Bay Tube,

The

primery responsibility of the BPS relating to above conditfons

is the protection of BART patrons and employers, The following

elements are essential to insure effective operation under emergency

or disaster condicions:

1.

3.

A,

5.
6.
7.
8.
9.

Immedinte response to the viene to determine extent of damage and/

or fnjury and what resources and manpower will be siacessary to uast

the circumstances, Estzblish command post.

Secure the scenc to ninimize furthar danger or injury,
Render e-cessary first aid to the injured and establish an
emergency firet 8id arca.

foordinate nacesssry .ambulance transportation and arrange fer
zedical assistance at scene if desirable,

Repcua trappad or endangered persons and remove to safety.
Evacuate and control access to scens,

Avrange for vehicle towing £f necessary.

Invastigate to determine £f any criminal scts iavolved,
Maintain covplete and accurate chronologicel reports of all

events involving BDPS,

Appendix G
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Excerpts from
Oakland Fire Department BART Emergency Plan
OAKLAND FIRE DEPARTMERNT
COMMUNICATION NO.18-76
FILE: EMERGENCY PROCED-
URES MANUAL - at
resy of BART SECTION
JANUARY 28,1976
T0: - STANDARD DISTRIBUTION
FROM BART COORDINATOR

SULJECT: BART MASTER REYS (revised list)

Thie Communication replaces Communication #10-75 filed at rear of
Emergency Procedureas Manual - BART Section.

Iwo additional BART Master ¥eys have been received by the OFD. They
have been placed in Street Box 2236 at 6th and Broadway, -and Street

Box 2294 at 9th and Harrison Streets. They are inciuded in the
attached list.

For any emergency response to tne BART underground, the first company
on the scene wili dispatch a man to obtain the key from the proper
street box (list attached), and open up the facillity, For a BART Stae-
tion, the entrance nearest the standpipe inlets should be opened first.
Other entrances may then be opened ro accomodatsg the responding com~
anies. When all necessary entrances have been opened, the key should
eé handed to the Chief in charge at the incident scena. The one excep~
tion to the above procedure is the 12th Street (City Center) Station.
At this facility it is impussible to use the key to open the zntrance
nearest the gtandpipes from the outside. The entrance on the West
side of Broadway (ecross the street from the standpipe inlets) can be
ggened from the outside and we should use this entrance if time peraita,

¢ alternative is to usa Forcilblae Entry on the antrance ab the stand-
pipe location,

The entrance on 9th Street between Webster and Harrison f{s a £lugh-
type (sidewalk elevator type) sidewalk door that leads to &n under-
ground stairway ematﬁency exlt. This door has a unique locking device
tnat may be opened with a screw-driver., The Master Key 18 necessary

to open the fire doors located within the underground stairway that
lead to both track lavels.

It 48 very important that all companies enter the attachad information

on their BART phantom box cards and on the BART diagrams in the
Energency Procedures Manual that 4s rarried on all apparatus,

JAMES F. SANDY
BART COORDINATOR




7i8 5T. FROM MARITIME PORTAL TC VENT STRUCTIURE AND TRANS-BAY TUBE

Vent Structure

Stamdby to conpmect to Fire Dept. Inlets.

Access Point

Rendevous with BART Emergency Vehicle.

Access Point

Rendevous with BART Zmergency Vehicle.

Vent Structure

Proceed to ingcident,

Access Point

Rendevous with BART Emergency Vehicle.

Veat Structure

! Establisli ommand Post.

Access Point

Rendevous with RART Emergency Vehi:cle
- Take charge at incidant scerne.

BARTD TUNMNELS
MARITIME ST. PORTAL TO VENT STRUCIGRE
AND TRANS-BAY TUBE

SPECIAL INFORMATION

ORIZONTAL ACCESS. MARITIMT ST, PARTAL

VERTICAL ACCESS- YENT STRUCIURE {STAIRWAY;

STANDPIPE INLETS- S/S 7TH, W/END CARNATION CO.
$/S 7TH, E/END CARNATION CG.
S/S TIR, EfO TERMIEAL ST.
S/S 7TA, AT FERRY ST,
S/S JTH, E/C FERRY ST,
VENT STRUCTURE (FOR TB TUBE)

POMER SUBSTATION XTE- VENT STRUCTURE (CUTSIDE)

LINE FTARS~ vV 13 & MU 14
UNNELS @ TERMIRAL ST.

€1 & BV 02
TUSE @ VENT STRUCIURE

) Xjpueddy




BARTD TUNNELS
T™SE FROM MARITIME PORTAL TO VENT STRUCTURE
& TRANS-BAY TUBE

n Xjpueddy

SARNATION CO.
ALBERS)

S MATS Cre
B =g
'd —“v
M 1 /

ﬁ VENT
CENTRAL GALLERY

?MZ

pre]

SUB-STATION
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Excerpts from
San Francisco Fire Departnmcat BART Emergency Plan

I1

SUGGESTED EMERGENCY PROCEDURES FOR BART

These procedures are fiaxible and witl be improved upon as
time goes on, but 1t must be emphasized thet certain procedures
are neg:s;?ry to insure that power {5 off and that communications
are relfable,

1. SFFD Conmunications Center shall natify BART of alarm, 1f the
alarm wos not recaived from them,

2. The first alarm assignment shall rendezvous at the station
senirance on the surface.

3. Yoo DOVASUORC chiiof establishes Surface Command.

4. Surface fommand sends a membor to the fire alarmm box to get
the BART Master Moy,

5. The first two engine crews on the scene {except drivers)
together with the Battalion Chiaf and the Qiviftant Chief's

operator entar the station for {nvestigation.

a. Each en?ine crew brings one bundie of g fnch hosg and
one smatl line “Wye."

b, Battalion Chief and DMELIONChicf's aperator esch bring
the SFFD portabte radic and the two waintenance telapliones
from the kShowy Chief's vehicla,

The truck crews and the third engine crew stand-by at Surface
Command to bring necessary equipment,

The tnvestigacing team stops at the station agent's bootn

on the mezzanine tevel {designated #s Station Control)} and
checks the annunciator pane) for pessible location and obtains
the red box containing two maintenance telephones which have
been placed there for exclusive 5FFD yse., Two maintenance
phones are necessary for -inftial communication. These two
additional phonas can be plugged into the circuit as needed,

Tha operator remains at the station agent's booth (Station
Control} and plugs in one matntenance teluphone,

There are several means of communicating with the incident
cormander at Surface Conmand.

&. By use of SFFD portable radios.
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1§

Ly use of telephone in station agent's booth to telephone
0:° Spraker at elevator entrance on surface,

By us of maintana.ca talephone system, through BART
Central to SFFD Coumunication Center to Surface Command.

By use of public telephone system through S¢FD Communica-
tion Center,

A1) comunications should Le through Station Contrd); if noces-
sary, the firefiohters oporating at the scene of the fncident
“an communtcate directly with Bart Central,

Yhe remainder of the fnvestigating team takes a maintenanco
telephone and proceeds to the platform Yevel. The maintenance
phone 15 plugged into & convenient maintenance ?hone Jark and the
sttuation 1s resorted to Stativn Contro) for relay to Surface
fommand. A white Courtesy phone can also be used to report to
Station Control.

If there 1s sn actual incident in efther the tube or station
trackway - BREAX GLASS IN PLATFORY TRIP., This de-engryiles
:hg third rafl on that side ONLY, Each trackway has its own
rip,

8. U:e maintenance phone to notify Statian Control of situas
tion.

(1) Station Contrsl shall confirm with BART Central that
the powar is of f. (POMER OFF},

If the emergency ¥5 n the BART tube, 1t 1s recommendes that
A battalfon chief accampany the investigating team,

Before entering the tube, use the maintenance phone eircuit
througn Statien Sontrol to confira with BART Centra) that ihe
pover 1s off in that tube. Tnis may have been done, but
aluays verify that the povter is of f before entering. Clears
ance must be given from BART Central Lefore SFFD nersonne!
enter tubas o alactrical enclosures,

After clearance s gtven, proceed to the scene of the emer-
gency in the tube. Use the valkway, not the trackvay,
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The forvard command officer evaiuates the situation,

The officer ordurs the contact rail trip to be deprassed at
the nearest blue 1ight ytation, confirms with BART Central
that the povrer 1s off fn this section, and notifies them

that the contact rail trip has baen depressed. The emergency

Ehone at the blue Tight station can be used for this purpose,
he officer orders the maintenance phone to be pluggad into
the jack at ths blue Vight stution, or at a multi.plex (MUX) box

for communicatfons with Station Control, This position will

bé known as the Forvard Command Post, As needed, requast the

emergency vehicle, additions! personnel, activetion of venti.
lation fans, etc..

If the emergency involves firs, engine cres hook up to siand-
pipe outlet as directed. The forward comnand officer orders the
standpipe charged on the surface using the maintenance phone
circutt through Statfon Control. (Relay #nformation found
on standpipe identification nlate at staninipe outlet as this
ives the locatior of the stancpipe inlet on the surface).
izgipound ABC extinguisher will be found nesr such blug Tight
station,

Department order recuir:s =it no overation be conducted below
the car floor Yevel vin:tl "SAFE CLEARAHCE" has been given.

Should the incident commander order a truck crew o ride on the
BART E IETGEIICY VEHICLE, they shall be equipped with breatiing
spparatus, Should Scott-Air-Paks be used, each member shall
bring & spare c¢ylinder,

Depending on the distance of the emergency from the standpipe
outlet, it may be necessary to have firefighters carry large
Yine irto the tuba while awaiting the arvival of the DART
EERGEHCY VEHICLE, One method to accomplish this is to roll
fifiy-foot tenytihs.

The Statfon Control may be relocated depending upon the eval~
uation of tho situation, The station agent's booth is used
fnitially as ¢t 1s readily located and adequate communication
ts avaflable at this point. If possible, a second firefighter
shouid assist the operator at tiss post.

Should a 2nd alarm be necessary, ft 18 suggested that the

first battalion chtef_on the second &larm take over the Sur-

:acla Cormand and the BEVYSYVON chief move to the Station Con-
rel.

The aﬂer?ency evacuation of the tubes vi1) be rade in a hori-

zontal direction, using either the walkway in the bore being
avacuatey or the cross passages to the adjacent bore. There,
trons may be transported to the station area by train or
ed down the valkuay in that bore. It §s considered that
the combinatfon of cross passages, doors and vent{lation con-
trot make the adjacent bore a place of ssfety for passengars.

Train bores ore connected by cross passages at dntervals not
excecding seven hundred and fifty feet (750') in the tubes
beneath slission and Market Streats. The distance is up to

one thousand feet (1000') 1n the tubes béneath Chenery Street.






