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NATIONAL TRANSPORTATION SAFRTY BOARD
WASJINGTON, D.C. 20594

SAFETY EFPECTIVENESS RVALUATION OF
RAIL RAPID TRANSIT SAFPRTY

Adopted January 22, 1981

INTRODUCTION

During the last 15 years, the Federal Government, through its finaneial
assistance programs, has played a large role in fostering the development and
expansion, a5 well as the ongoing operation of rail repid trensit systems, 1/ In
recent years, the Federal Government has joined State and local governments in an
active cffort to encourage the public to use these systems, This Pederal
involvement implies a concomitant Federal responsibility to the public to see that
the rail rapid transit systems which it sunports financially, and whose use it
promotes, operate safely.

Historically, the safety record of vrail rapid transit systems has been very
good. During the 5-year period ending July 31, 1980, fatal eccidents arising from
tre operation of rail rapid transit trains resulted in 13 deaths. 2/ However,
investigations of serious rail rapid transit sccidents and incidents during the same
period have revealed safety protlems which appzar not to be unique to individuel
systems, but industrywide in scope.

These safety problems warrant the mest serious consideration because they
contain enormous potential for disaster. During peak hours, a single rail rapid
transit train carries a "crushload" of 1,500 to 2,000 pessengers. Under such
conditions, the loss of life in an accident, fire, or other amergency could well be
catastrophic.

Because of the continuing potential for catastrophe, on July 28, 1980, the
National Transportation Safaty Board convened a public hearing on rail rapid
trensit safety, The hearing brought tog.ther representatives of transit system
mat.agement and labor, local fire departments, national fire safety organizations,
and State and Federal agencics in an effort to explore how the safety record of the
Nation's rail rapid transit systems can best be maintained.

1/ For the purpose of this report, "rail rapic teansit” is intended to mean a heavy
rail, transit vehicle railway system constructed on an exclusive, dedicated
right-of-way with high-level platfor:n stations and vehicles operated wusing an
external electrical source. This definition excl.-des streetear, trolley car and other
light rail vehicle service, inonorail service, and commuter railroads.

2/ Excludes fatalities involving passengers falling or leaping from station
platforms into the path ¢f a teain,
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During the 2 days of proceedings, the Safety Board heard testimony from 25
witnesses, 3/ including representatives of two Canadian systems. The hearing
focused largeiy on fire safety and on v/hat role the Federal Government should play
in rail repid iransit safety.

This evaluation analyzes the testimony received during the hearing and other
infor nation developed throug", investigative and evaluation activities, and presents
the findings, coneclusions, and¢ recommendations of the Safety Board.

BACKGROUND
Currently, 10 rail rapid transit systems are operating in the United States:

1. Bay Area Rapid Transit Distriet (PART), San Francisco, Californis,
ares.

Chicago Transit Authority {CTA), Chicago, [llinois.

Grester Cleveland Regional Transit Authority (GCRTA), Claveland,
OChio.

Massachusetts Bay Transportation Autherity (MBTA), Boston,
Massachusetts, area.

Metropolitan Atlante Repic Transit Authority (MARTA), Atlants,
Georgia.

New York City Tran..it Authority (NYCTA), New York, New York.

Port Authority Trans-Hudson Corporation (PATH), New York City-New
Jersey area.

Port Authority Transit Corporation of Pennsylvania and New Jersey
(PATCO), Philade'phia, Pennsylvania, to Lindenwold, New Jersey.

Southeastern  Feansylvanie  ‘Transportation  Authority (SFFTA),
Philadelghia, Pernsylvenia, area,

10.  Washinzton Metropotitan Area Transit Authority {(WMATA), Washington,
D.C., area.

These systers range in age from about 75 years old to about 1 year old.
Many of the systems now in operaticon are being expanded or improved, and ‘wo
new systems currently are being desigr.ed or constructed:

1.  Mass Transit Administeation of Maryland, Baltimore, Maryland.

2. Metropolitan Dade County Transit Agency, Miami, Florida, area.

3/ Witnesses arz listed at Appendix A; written comments submitted for the record
by other parties are lislec at Appendix B.
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All of these systems are managed by local or regional transit cuthorities
which ave public bodies. External safety oversight of rail rapid transit systems is
exercised to varying degrees by agencies at the lccal, State, or Federati levels of
government.

Safety Oversight Responsibilities
Stata/Local Oversight.--Historically, oversight of the safety of rail rapid

transit systems at the State level has been limited. According to the Office of
Technology Assessment of the United States Congress:

'n many Statcs, regulatory bodies were erzatcd in the 1900
10 period to oversee transit operation and protect the publie
from the monopoly power of private owners. As such, these
State agencies were almost exclusively concerned with
economie regulation, With the shift of local transit systems
to publie or quasi-public ownership and operation in the 1940
and 1950 decades, these agencies were left with vestigial
responsibilities, and some ceased to exist. Few of these
State agencies, then or now, have been active in safety
regulation, As a practical matter, then, most local transit
authorities are self-regulated in the areas of both economies
and safety, 4/

Where formal safety oversight responsibilities exist at the State or local
level, they may be vested in a State agency or legislative body. Examples of
formal oversight bodies at the State level are: the California Publie Utilities
Commission for the Bay Area Rapid Transit District (BART); 5/ the Massachusetts
Public Utilities Commission for the Massachusetts Bay Transportation Authority
(MBTA); and the Georgia Legislature's MARTA Technical Overview Committee for
the Metropolitan Atlanta Rapid Transit Authority (MAKTA).

At the local level, forinal safety oversight authority may be vested in a
regional agency. Generally, the regional agency is itself a transit authority which
has broad responsibility for all forms of public mass transportation in its regicnal
or metropolitan area. The Chicago Regional Transit Authority, a s2parate and
independent agency from the Chicago Transit Authority (CTA), has the authority to
establish safety stancards for CTA. In New Ycrk, the New York Metropolitan
Transportation Autnority (New York MTA), as the parent body of the New York
Cily Transit Authority (NYCTA), can intervene in NYCTA safety matters. In
Movember 1977, the New York MTA created the "Permanent Citizens Advisory
Committee to the MTA" to represent the ridership on MTA facilities and to serve
as & watechdog on MTA finances and operations, ineluding safety matters.

In the case of some rail rapid trensit systems, there is no provision for
external oversight at the State or local levei. For example, the Greater Cleveland

4/ Automatic Train Control in Rail Rapid Transit, May 1976, p. 187.

5/ The acronym for an organization title is used in this report following the first
full reference to the title; for reference, the acronyms used and correspondirg
organization titles are listed at the back of the report, following the sppendixes.
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Regional Trensit Authority (GCRTA) and the Port Authority Transit Corporation of
Pennsylvania and New Jersey (PATCO) ere entirely self-regulating and are nov
subject to oversight by State or local bodies.

Federal Oversight.--At the Federal level, the Urban Mass Transportation
Administration {(OMTA) in the U.S. Departmpnt of Transportation (DOT) is the
primary agency responsible for overseeing the safety of rail rap.d transit
systems. 6/ The agency was established by Reorganization Plan No. 2 of 1968 to
administer Federal grants to mass transit under the Urban Mass Transportation Act
of 19684, Under the Act, as amended, UMTA (through delegation of powers by the
S:cretary of Transportation) provides Federal grants to all types of urban mass
transit of up to 80 percent of the cost of acquisition, construction, and
improvement of facilities and equipment (capital grants), and up to 50 percent of
the cost of operations {operational grants).

The Act authorized the Secretary of Transportaticn to maoke grants or loans
"under such terms and conditions as he may preseribe"; however, safety was not
mentioned expressly in the Act until 1970, when the Congress found that:

oo it is [mperative, if officient, safe, and convenienrt
transportation compatible with soundly y planned urban areas
is to be achieved, to continue and expand [the Urbun Mass
Transportation Assistance Act of 1964].... {emphasis
added.] 7/

As amended, the Act also provides some general authority relating to safety,
In the case of transit systems which are receiving or have received Pederal funding
under the Act, "no loan or grant shall bz made ... unless the Secretary determines
that the applicant hes or will have ... the legal, financial and ‘echnical capaci&x
to carry out the proposed project"; and "The Sceretary shall assure ... that the
final dezisions on the project are mede in the best overall public mterest taking
into consideration the need for fast, safe, and elficient transportat:on. cod
{emphasis addec).

The Secretary also is authorized to undertalte research, development, and
demonstration projects, to contract for and make grants for techmcal studies, to
make grants for resecrch in urban transportation problems and for training, and to

prescribe requirements for reporting financial and operating information by transit
systems,

The Congress gave the Secretary of Transportation further, explizit safety
authority in Section 107 of the National Mass Transportation Assistance Aect of
1974 (Publie Law 93-503). That Act provides that:

6/ The Port Authority Truns-Hudson Corpotation (PATH) formerly was subject to
eccnomic regwaticn as un interstate carrier by the Interstate Cotmmerce
Commission. Aithough PATH is no longer subjeet to Federal ecoromie regulation,
it remains subject to certain Pedery: Rallroad Administration safety regulations
foi rallroads.

7/ 49 U.S. Code 16%1a, added by the Urban Muss Transportation Assistarce Act of
1970 (Public Law 91-453).
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The Secretary of Transportation shall investigate unsafe
conditions in any facility, equipnent, or manner of
operation financed under this Act which create a_serious
hazard of death or injury for the purpsse ol determining its
nature and extent and the means which might best be
employed to correct it, If the Secretary determines that
such facility, equipment, or manner of operation is unsafe,
he shall require the State or local public body or agency to
submit to the Secretary a plan for correcting the unsafe
facility, equipment, or manne: of cperation, and the
Secretary may withhold further financial assistance to the
applicant until sueh plan is approved or implemented.
'[%Pmphasis added.)

Before 1978, the Federal Railroad Administration (FRA) had some
responsibility for rail rapid transit safety oversight. Under the Federal Railroad
Safety Act of 1970 (Public Law 91-458), FRA was authorized to regulate "ell areas
of railroad safety.” The Act, as amended, also provided FRA specific authority to
prescribe rules, regulations, orders, and standards {or all areas of railroad safety
and to conduct research, development, testing, evaluation, and training. FRA was
directed by the Act to consider relevant existing safety data and standards in
rulemaking actions and to follow established Federal administrative procecures in
establishing, amending, revoking, or waiving compliance with a rule, regulation,
order, or standard issued under the Act.

PRA was also given general powers under the Aet, including, in part, the
power to conduct investigations; make reports; issue subpoernas; require production
of documents; take depositions; preseribe reccrdkeeping and reporting
requirements; perform and contract for research, development, testing, evaiuation,
and training; and issue orders directing compliance with the Act or with any safaty
rule, regulation, order, or standard issued under it. In carrying out these
responsibilities, FRA personnel were suthorized at reasonable times and in a
reasonable manner to enter upon, inspect, and examine rail facilities, equipment,
rolling stock (vehicles), operations, and to inspect per*inant records.

The cuthority to regulute all areas of railroad sefety was interpreted by the
L.epertment of Transportation as extending to rail rapid transit safety. This
interpretation was upheld by a Federal District Court in 1973. 8/

'n a 1975 rulemaking, FRA proposed requiring rail rapid transit systems to
submit their operating rules, testing programs, and employee treining programs to
the agency, as railrogds are required to do. However, FRA excluded rail rapid
transit systems from the requirements after receiving a petition for
reconsideration from the American Public Transit Association (APTA). In
announcing its decisicn, FRA stated that:

8/ Unlted States v. Massachusetts Bay Transportation Authority, 360 F. Supp. 698
{D. Mass. 1973).
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In view of the many differences between urban rail rapid
transit operations and railroad operations, YR A has decided
to develop rail rapid transit operating rules separately from
railroad operating rules, It is our understanding that the rail
rapid transit industry will voluntarily furnish the neccessary
information to FRA in the near future, 9/

Two other rulemaking actions which would have applied o rail rapid transit
systems were initiated by FRA but were not completed. One advance rulemaking
notice issued in 1975 concerned the possibility of establishing requirements for use
of signal aquipment to provide a train protection system for commuter railroad and
rail rapid transit service. 10/ The secord advance rulemsking notice solicited
comments concerning the possibility of requiring use of safety glass in railroad and
rail rapid transit cars. 11/

In practice, the only FRA safety regulations ever applied to rail rapid transit
vere accident reporting requirements, and these were short-lived. In its 1971
"Special Study of Rail Rapid Transit Safety,” the Safety Board found a lack of
uniformity among accident data compiled by rail rapid transit systems and
recommend d on June 16, 1971, that:

The Federal Railroad Admivistration establish, by
regulation, a uniform system of data gathering and accident
reporting encompaseing adl the rail rapid transit operations
in the United States from which statistics can be compiled
to determine the status of safety in rail rapid transit
operations. The Safely Board is aware that FRA is studying
the existing accident reporting system for railroad sccidents
uncer the Accident Reports Act, and recommends that rail
rapid transit acecident reporting requirements be included in
any new system of accident reporting. (Safety
Recommendation R-71-19.)

In December 1974, FRA issued regulations revising the procedures under
which railrouds were required to submit monthiwy reports of accidents and incidents
~and, in response to the Safety Board's recommendation, extended the apylicability
of the reporting regulations for the first time to rail rapid transit systems, In its
rulemaXing nctice, FRA cited its authority under the Federal Raiiroad Safety Act
of 1370 to regulate "all areas of railroad safety,"” which it interpreted as ineluding
rail rapid transit. 12/

APTA objected to the reporting requirements and its members did not comply
with the requireinents initiallv. Vhile eventually rail rapid transit systems began
submitting reports of accidents and incidents dating from January 1, 1975, CTA
challenged FRA's authority in the courts. The accident/incident reporting
requirements were overturned by a court decision which held that FRA's regulatory
authority with respect to railroad safety does not extend to rail rapid transit. 13/

9/ Federsl Regitter, v. 10, p. 2690, Jenuary 15, 1975.
10/ “Federal Register, v. 40, p. 19209, May 2, 1975.
11/ Federal Register, v. 42, p. 13309, March 10, 1977,
12/ Federal R:zister, v, 39, p. 43222,
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During 1977, while the question of PRA's safety jurisdiction was still in the
courts, a major shift was occurring in the Department of Transportation's
perception of its role in reil rapid transit sifety. Between March and August 1977,
the Office of Enviror.ment and Safety coinducted a study of rail rapid transit
safety, and in September 1977, a draft report was circulated within the
Department. The Federal Railroad Administrator, commenting on the draft report
by memo, 14/ noted that FRA had reevaluated its approach to rail rapid transit
safety. Accord ng to the Administrator's memo:

. . .based on our ovn evaluation of the FRA role in RRT
{rail rapid transit] sefety, we feel constrained to offer
recommendations concerning the future roles of UMTA and
FRA which differ dramatically from those set forth in the
study.

Our view of the role of Departmental components in RRT
safety proceeds from the basic premise that the Federal
government should not assume a direct regulatory role over
insttumentalities of State governments absent a clearly
defined need to backstop the commitment of Federal funds.

The traditional [Interstate Commerce Commission] /FRA
role in railroad safety has been based on the manifest need
for uniform nationel regulation of interstate commerce.
Rail rapid transit systems, on the other hand, operate apart
from the generai system of rail transportatior and perform
essentially local service. The RRT systems are, without
exception, enterprises conducted by instrumentalities of
State governments {or interstate compacts) en a not-for-
profit basis, it should be a .umed that the States will
discharge their responsibilities in a imanner consistent with
the public interest and will respond appropriately to
suggestions rvelated to improved safety.

The Administrator statec in the memo, which was dated I month before the
court decision overturning FRA's authority, that the Department of
‘Transportation's role in rail rapid transit safety "should be supportive rather than
regulatory in a traditional sense,” and recoinmenc-d that UMTA be sassigned the
lead role within the Department,

When the Office of Environment and Safety putlished the f{iral report of its
study of rail rapid transit ssfety in February 1978, the original analysis supporting
the Departrent's interpretation of FRA's authority was left intact. However, the
report noted that since the initial draft report was co'pleted ‘there have becn
some importent developrnents that have had en impact on the Dejartment's role in
[rail repid transit] safety." Those developments included discussions within the
Denartment and the court's decis’on overturning FRA's regulatory autnc.ity. The
report stated that:

13/ Chicago Transit Authority v. Plohr, 570 F. 2d 1305 (7th Cir. 1977).
14/ Memo to Acting Assistant Secretary for Environment, Safety and Consumer
Alfairs, subject: "Rail Rapid Transit (RRT) Safety Review," November 16, 1977,
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The Department has already begun to feel the effects of the
decision. FRA personnel were investigating an accident on
the Greater Cleveland Regional Transit Authority at the
time the decision was issued, and they were not permitted
[oy the transit authority] to continue. After that, FRA
offered {0 investigate sn accident on the New York City
Transit Authority; the offer was declined. 15/

The report adopted the approasch suggested by the Federal Railroad
Administeator, including some of the lanpiisge used in his memo, and recommen.jed
that UMTA be given complate program responsibility for zail raoid transit safety.
The f{ollowing month, the Secretary of Transportation approved the report's
recommendations; subsequently, UMTA was assigned complete responsibdility within
the Department for rail capid transit safety.

The National Transportation Safety Board.--The Safely Board originally was
established in 1967 witﬁlin the Departmenf of Transportation and was made an
independent Pederal agency by the Independent Safety Board Act of 1974 (Public
Law 93-633). The Safety Board has an oversight role in rail rapid transit safety
only to the extent that it is authorized to investigate transportation acecidents,
ineluding accidents involving rail rapid transit systems; to issue investigative,
sludy, evaluation, and other reports; and to make safety recommendations. The
Safety Board has been charged by the Congress as the only Federal agency
empowered to make a formal determination of the probable cause of accidents in
all modes of transportation. The Safety Board's suthority to investigate accidents
includes, in part, the authority to require notification of accidents and, when
investigating a specific accident, to enter transportation property, to collect
evidence, to inspact records, and to subpoena witnesses,

The Safety Jdoard's involvement in rail rapid transit safety dates from 1970,
when it began a series of three special studies on transit safety issues. 16/

In 1375, following enactment of the Independent Safety Board Act of 1974,
the Safety Board began investigatling snccidents involving rail rapid transit systems.
Since that time, the Safety Board has investigated 15 serious accidents or fires
involving 7 different rail rapid transit systems. (See table 1.)

As aresult of its spevial studies and aceident investigations, the Safety Board
has issued 69 safety recommendations to Federal, State, and local agencies, as well
as to transit systems and APTA.

15/ "Rail Rsepid Transit Safety Ruview: A Report to the Secretary of

Transportation,” Feoruary 1978.

16/ "Study of Washington Metropolitan Area Transit Authority's Safety Procedures

for the Proposed METRO System," September 28, 1970 {NTSE~-RAR-70-1); "Special

Study of Rail Repid Transit Safety,” June 1G, 127: (NTSB-RSS-71-1); and "Safety

Ihv{!;éhodol;:gy in Rail Rapid Transit System Development,” Aug.st 8, 1973 (NTSB-
-73-1).
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Table I.--Major Accident Investigetions Conducted by the Safety Board.

System Acczident Date Accident Type Report No.
MBTA August 1, 1975 Rear-End Collision NTSB-RAR-76-5

{3 trains)
CTA January 9, 1976 Rear-End Collision NTSB-RAR-76-9
GCRTA August 18, 1976 Rear-End Collision NTSB--RAR-77-5
CTA Pebruary 4, 1977 Rear-End Collision NTSB-RAR-77-10
GCRTA July 8, 1977 Heud-On Collision NTSB-RAR-78--2
NYCTA* December 12, 1978 Dersilment NTSB-RAR-79-8
NYCTA*  Janusry 15, 1979 Derailment NTSB-RAR-79-8
BART January 17, 197¢ Train Fire and

Passenger Evacuation

In Tunne! NTSB-RAR-798-5
NYCTA*  February 14, 1979 Derailment NTSB-RAR-79-8
NYCTA*  Mareh 21, 1979 Derailment

NTSB-RAD-79-8

Recent Field Investigations Related to Fire Safcty

System Accident Date Accident Type File Number

SEPTA September 6, 1979 Train Fire

In Tunnel/Station
SEPTA November 13, 1979 Train Fire

NYC-79~FR-099

NYC-80-FR-006

On Trestle
NYCTA** June 25, 1980 Train Fire NYC-80-FR-065
In Tunne}
NYCTA December 10, 1936 Train Fire NYC -81-FR-9019
NYCTA December 11, 1980 Train Fire

NYC-81-FR-020

*The investigation of the NYCTA derailinent of December
in scope to include three subsequent derailments which -x-
investigation was in progress. All four cases are pres
report.

* ¢ nvestigation is still in progress as of this report date.
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The Safety Board convened a public hearing into rail rapid trensit safety
bz2cause it had Lecome increasingly concerned after finding, in its accident
investigations, safety problems which appeared not to be unique to individual
transit systems, but nationwide in scope. In October 1978, as a result of its
increasing concern, the Safety Board designated rail repid transit safety as cne of

y objective to stimulate safety
Safety Board investigators were
January 17, 1979, fire on &« BART
fighter died. After two additional
eastern Pennsylvania Transportation
oard determined that rail rapid transit
magnitude to warrant a national publie inquiry,

its highest prioritiex and initiated a safet
improvements. Less than 4 months later,
dispatched to San Francisco to investigate the
train in a Transbay Tube tunnel in which one fire
serious train fires occurred on the Souti
Authority (SBPTA) during 1979, the Safety B
safety issues were of sufficient
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RECENT INVESTIGATIONS OF RAIL RAPID TRANSIT FIRES

The Safety Board investigated four serious fires on rail rapid transit trains
over & 17-month period. These four train fires, which occurred on three different
transit systems, resulted in 1 fatality and 265 injuries.

San Francisco, California

About 6 p.m. on January 17, 1979, BART train No. 117, carrying
40 passengers and 2 BART employees, departed Oakland West Stetion heading
toward San Franeisco. Six minutes later an automatic emergency brake spplication
stopped the train about 1 mile into the Transbay Tube under San Francisco Bay
between Oakland and San Francisco. Fire began to penetrate the floors of the fifth
end sixth cars of the seven-car train, and the train became stianded in the tunnel,
unable to move. The fire produced a large volume of dense, biack smoke and toxic
gases from materirls used in the construction of the cars. A BART fine supervisor,
who happened to be riding in the reer of the train, instructed the train’s passengers
to move into the Jead car, where they waited about 40 minutes efore being
evacvated. One rescue train carried firefighters and BART policemen to the scene
to evacuate the stranded passengers, During the emergency, two tra'ns carrying
passengers also were sent into the Transbay Tube as rescue trains in spite of the
hazardous smoke conditions. One train with more than 1,000 passengers ghoard
waited for more than 39 minutes in the adjacent tunnel to pick wy passengers
evacuated from train No, 117; another train with passengers aboard was sent into
the tunnel to evacuate injured firefighters, It took more than 7 hours to brirg the
fire under control. (Figures 1 and 2 show damage to he train that was on fire;
figure 3 shows smoke damage to one of the rescue trains.) As a result of the fire,
1 firefighter died of smoke ithalation and cyanide poisoning after expending his
30-minute supply of oxygen, arnd 56 persons were injured from siioke inhalation
(24 fireraen, 17 passengers, 3 emergency personnel, and 12 BART employces).
'nvestigation by the Safety Board and other organizations indicated that, had the
evacuation teen delayed only minutes lorger, the BART fire would have been a
major loss-of-life tragedy. Had the train been fully loaded with passengers, the
consequences certainly could have been catastrophic.

Philadelphia, Pennsylvania

On September 6, 1979, as the five-car SEPTA Block 8 northbound train
approached the Erie Street Station of the Brosd Street Subway, there were lot:d
explosions, electrical arcing, and flames benesath the second car, followed by fire
and heavy smoke. The train's brakes applied in emergency and the train, filled with
a standing load of 1,100 passengers, came to a stop with the first two cars
alongside the Erie Street Station platform. Thie station ¢nd tunnel guivkly filled
with smoke. The train's phone and train controls, including the automatic car door
controls, were inoperable.

When the trein's doors did not open, pessengers panicied vnd began smashing
windows anc¢ climbing out cn both sides of the train. The motorman opened the
door between the cperating compartment and passenger compariment of the lead
car, trying 1o get to the car side Coors sc he could oper them manually with his
key. When the matorman's door opened, the passengers, seeing the open window in
the operating compartment, pushed the motorman dack through the docr and




—A erane lifts the wreckege of a fire-gutteq car
from the track after th= BART fire. (Photo courtesy of BART.)

Figure i.

wl




Figure 2.~--Train No. 117 after the BART fire
roof and interior. Debris on top of ecar roof
from the ceiling of the Transbay Tube, which

(Photo courtesy of BART.)

» Showing damage to car
are pieces of concrete
spalied from the intense heat.




Jigure 3.--An unde maged BART car (lei't), and Train No. 900 {right) after

the BART fir2. Train No. 900 ~sreied firefighters snd BART

policemen into the 1 ransbay Tube and received smoke and heai damage

as it stood 200 feet behind the train on fire. (Photo cou:.asy of BART.)
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through the window onto the station platform and began climbing through the
window to escape.

The conductor, in the fourth car of the train, heard the explosions and saw
the smoke. He told investigators that visibility at the time was about 3 feet at his
location. He attempted to use the train phone to call for help but the pnone was
dead. Since the fourth car was still in the tunnel, the conductor did not attempt to
open the doors of the car, He forced his way through the crowded cars to the lead
car, where he unlocked a car door on the station platform side to permit the
remaining passengers on the train to evacuate thicough the cars and onto the
platform,

Electrical power to the third rails on all tracks in the vicinity was shut uown,
and two trains were stopped in the tunnel behind the Block 8 train. Passengers
were leaving all of e trains and walking in the trackways., Some of the
passengers were evacuated through the station and others were evacuated from the
trackbed by firefighters using ladcers placed through vents to the street. The fire
was extinguished about one-half hour after it began. As a result of the accident,
148 persons were injured, suffering from smoke inhalation, cuts, bumps, and
bruises,

Upper Darby, Penasylvania

Y
On November 13, 1979, Blllet Car 204, with spproximately 63 passengers
aboard, left the 69th Street terminal of SEPTA's High Speed Line. After teeveling
a short distance, the motorman saw sparks shooling across the floor of the
passenger compartment, followed by a loud explosion and fire.

The motorman first attempted to reach an employee loading platform
approximately 1,000 feet ahead, but the car filled up with dense smoke which
obstructed his forward vision. Realizing that the car was over an open trestle, he
let it coast forward until it appeared to be safe to discharge the passengets. The
car came to a stop adlacent to SEPTA's Vietory Avenue Magintenance Shops.
SEPTA personnel from the shops assisted in evacuating passengers, extinguishing
the fire, and transporting injured passengers Lo local hospitals.

Of the 51 passengers who were admitted to hospitals, 24 were treated for
sinoke inhslation and released immediately, 21 were released over the following
1-day period, and 3 who suffered but«: injuries were transferred to e hospital having
a burn unit. One burn vietim remained in the buen unit for 71 days and, when
released, still required physical and speech therapy.

The fire was attributed to a short circuit in a high voltage cable which ran
through ¢ w.-eway in the interior of the car. (See figure 4.)

New York City

On June 25, 1980, a southbound 13-car NYCTA train was moving through a
tunnel when the eonductor heard an explosion and saw sroke in the seventh var and
signaled the motorman to stop. When the train stopped, the conductor moved the
passengers from the seventh car into the forward cars. After notifying central
control, the motorman started back through the cars to determine the extent of
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damage, but he was unable 1o go into or beyond the seventh car because of heavy
smoke, The train woulo not respond to propulsion power end it could not be moved,

About 20 minutes later, arother souttbound .0-car train discharged its
passengers at the 86th Street Station and then inoved into the tunnel to bridge the
distancz betwean the station platform and the rear cars of the burning train.
Passengers in the rear three cars of the burning train were then able tc welk
through the cars of the second tvain to exit onto the station platiorm,

The motcrman on the disabled train was instructed to move the passengers in
the fifth and sixth cars forward into the first four cars, uncouple those four cars
from the train, and proceed to the next staticn. After uncoupling the first four
cars, that portion of the {rain was able to proceed as directed to the next station,
where its passangers were evac.aated.

When the fire started, 200 passengers were aboard the train, Rive

passengers, the conductor, and four po.ice officers suffered smoke inhalation and
were taken to a hospital.

FIRR SAFBTY ISSUES

Fire safety is critical in rail rapid iransit systems because fire and smoke In
the physical and operating environmert of these systems can be extremely
hazardous end especially difficult ‘o control, particularly in the confined spaces of
underground tunnels,

"Picture a long, narrow cellar f{iled with thousands of
people, live electrical equipment, and moving vehicles,” and,
eceording to Ceptain Harry Devis of [the New York City
Fire Department's] Bureau of Training, you will be picturing
the New York ! ibway system, 17/

Or, to take another version, some firefighters say that a rail rapid transit tunnel is
like & skyscraper without windows, lying on its side ~- conjuring vp visions of the
disaster movie, "The Towering Inferno,” But in many respects such comparisons
are inadeguate to convey an understarding of the number and variety of prohlems
which complicate fire and life safety in rail rapid transit tunnels and tubes.

Local and national fire officials testified that fire safety considerations have
not been adequately addressed. They are particularly concerned about what they
regard as the inadequate design of transit systems for fire safety; a lack of
adequate consultation with the fire services '‘n the planniig end development of
systems; inaction or <elayed action on fire service racommendations for safety
improvements; and the failure of UMTA rnd the transit industry to fully involve
the fire services in their safety activities, Tte fire officials identified a host of
five and life safety issues which they believa have not been adequatcly resolved, In
addition, information aboirt these issues was develon:d by the Safety Doard through
its accident investigations and evaluation activities.

17/ Alan J. Saly, "Hazard Undc~ the Stre..~ < oping with Subway Fires from
Coast-to-Coast,” Firehouse, Dccember 1979
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Transit Car Design

Combustibility and Toxlcsg of Materinls.--The development of synthetic
materials made available a myriad of materials which are lightweight, attractive,
and convenient to use for a vsariety of purposes. As these materials became
available, they were increesingly used in trarsit car seat cushions, watl paneling,
electricul insulation, and other uses for reasons of weight, comfort, convenience,
and aesthetics, without adequate understanding ard consideration of their
characteristic combustibility, smoke-generation, and toxiiity when exposed to fire.
Because these safety implications were not fully explored before the introduction
of these materials in transit cars, their use has resulted in a generation of cars
which pose substantial risks to pa.sengers in the event of fire, and which are costly
ty retrodit.

Once a fire has started, combustible meterials used in the interior finish of
transit cars--in floors, walls, ceilings, and seats---can contribute extensively to the
spread of fire. (See figure 5.} The Fire Protection Handbook of the National Fire
Prntection Association (NFPA) deseribes the polential contribution of combustible
metel lals in an enclosed area to rapid flame spread:

Recent full-szale rocm and building fire tests have shed rew
light on the phenomenon called "flashover." Previously, it
vias believed that combustible gases, released during the
carly stages of a fire, collecled at the ceiling level,
gradually mixing with air until within the flammable range.
At this point, ignition would occur, suddenly and rapidly;
ience, the deseriptive term fleshover. 1t is currently held
that, while this ignition of combustible gases may oceur, it
precedes the flashover, Flashover is now believed to be
caused by thermel radiation feedbavk from the ceiling and
upp2r walls, whiea have been heated by the fire. This
radiation feedhack gradually heats the contents of the fire
area. When all the combustibles in the spece have become
teated to their igniticn teriperatures, simultaneous ignition
oconrs, 18/

The California Pun*e Utilities Commission representative testified that:

.+ tests [on BART cars] demonstrated that in the event
that the car floor is breached by fire near a seat, there
would b2 flames at the ceiling within three to four minutes
and full involvement (flashover) would occur within no more
than a further two minutes. It would be imperative to
evacuate people on the incident car and adjacent oars
before flashover occurred. Such a fire would also produce
enci'mous quantities of black, toxic smoke,

18/ 14th edition, Gordon P. McKinnon, editor, and K~ith. T'ower, assistant editor,
Boston, Mass., January 1976, Section 8, p. 9.




Figure §.--Combustible and toxic materials in a BART car:
carpet, seats, and well liners. (Photo courtesy of BART,)
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The potential consequences of the exposure of synthetic materisls to fire
were indicated by several fires in buildings in the early 1970's, 19/ Several years
later, synthetic materials were identified #s a critical factor in the Gcetober 15,
1976 "Christie fire" in the Toronto Transit Commission's Christie Station. The fire
originated on the surface of polyurethane-cushioned seats in the rear corner of the
last car of a six-car lrain. The train was stopped a3 it was leaving Christie Station,
with one and one-quarter cars protruding into a tunnel. The flames syread so
rapidly that when firefighters arrived at the station, about 10 minutes after the
fire was detected, the smoke and heat were so intense that they were unable to get
to track level. The fire occurred shortly before 2 a.m., when there were only four
passengers and two ecrewmembers on the train, and all were evacuated safely. Four
75-{oot cars were damaged beyond repair, at a replacerient cost of $2.2 million.

Investigation by the Ontario Fire Marshall indicated that the polyurethane
seat cushion materiai was responsible for the severity «f the fire. As « result of
that investigation, the Toronto Transit Cominission coaducted fire ‘ests of seat
cushion muterials to evaluate the suitability of alternative materials, Based on the
results of the fire tests, Toronto retrofitted neoprene seat cushions in ail of its
cars. The Torontoe Transit Commission representative tesrified that:

. . « Guring 1230, there have been three incidents in which
all of the basic ingredients of the great Christie fire were
present except the [polyurethanel cushioning. It is
considered that *he cost of the seat cushioning retrofit have
probably paid for iiself.

According to the Washington, Distriet of Columbia (D.C.), Fire Department
representative, a single Washington Metropolitan Arza Transit Authority (WMATA)
car contains epproximately 8,355 1bs, of sombustible and toxic materials, including,
in part:

Polyvinyl Chloride (£VC) 2,291 Ibs,
Wool 425 lbs.
Latex Foam Rubber 265 1bs.
Melamine Faced Woud 175 1bs.
Polysulphide 115 1bs.
Chloro~Sulfanated Polyethylen: (i, car) 73 lbs,
Chloro-Sulfanated Polyethylenae (under car) 343 Ibs.
Metsal Faced Wood 2,390 lbs.
Polyester Foam 307 Ibs.
Synthetic Hydrocarbon Hycravlie Brake Flvid 35 1bs. (5 gals.)

The Chief Surgeon of ti:e Board of Police and 1 .ce Surgeons for the District
of Columbia described in his testimony the toxicological hazards posed by the use
of some of these materials. He observed that electrical arcing between wires
coated with PVC insulation produced substantis! quantities of phosgene gas and
hydrogen chloride in tests conducted by the National Bureau of Standards. Both of
these byproducts are strong corrosive gases. The doctor testificd that two other
chemicals used as insulation in rail rapid transit car electrical cables are even
more hazardous:  chloro-sulfanated polyethylene and ethylene polyethylene

18/ Natural Fire Protection Association, op, cit., Seetion 6, pp. 93-94.
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tetrafluroethylene polymer., When subjected to eleetrical arcing, ¢hloro-sulfanated
polyethylene may produce phosgene gas and carbony! sulfide. According to the
doctor, "Both are highly toxic gases with a toxicity comparable to hydrogen
cyenide on a part-per-million basis and can cause cellular asphyxia (as in &
penitentiary gas chamber)." Polytetraflurocthylene (PTFE), the doctor said, may
produce perfluorcisobutalene and hydrolizavle fiucride, whieh are 1,000 times more
toxic than other polymeric materials such as poiyurcthane, polystyrene, and PVC.,
In addition, the combustion products of PTFL are suggestive of neurotoxic action
(neurotoxins attack the human nervous system).

The doctor testified that knowledge of the toxicological hazards of plastic
and synthetic materials has lagged far behind knowledge of their physical
properties, such as flame spread and melting point. However, he said, the
toxicological knowledge that has been developed, and the vulnerability of transit
car electrical systems to fire, indicate that:

Plastic anq synthetic materials should not be used in subway
car construction because of the "flashover" potential and
the rapid buildup of toxic gases in a fire situation. Again, it
would sppear that continued indiscriininate use of those
materials in these situations will result ultimately in a
tragic loss of life,

The BART fire of January 17, 1979, involved polyurethane seat cushions that
burried to produce a dense, black smoke and hydrogen eyanide gai. The cause of
the: firefighter's death in that sceident was attributed to smok: inhalation and
cyanide poisoning.

The BART representative testified that when the BART systom was decigned,
the combustidility and toxieity of plastic and synthetic materia's was not fully
understood. "There wasn't a set of accepted guidelines or performance criteria or
standards" to aid the system's planners in evaluating the fire amzards of such
materials, he said. Consequently, BART's planners relied on their own expertise
and on test methods that were acceptable at that time., Thor (est methods, the
BART representative said, were designed primarily to evaluate the conformity of
materials to criterin that the materials be "self-extinguishing," The BART
representative testified that its cars met those criteria, which are now obsojete
and have been replaced by new criteria and testing methods.

The International Association of Fire Chiefs testified that fire safety
guidelines for materials have existed for some time--for examgle, for auditorium
and theater seats--which could be used by transit system planners, The
Association said that:

There {are] a whole series of criteria on these things and
information is readily available if you go to the right souice.
What we're trying to say is, if you have to go through some
amalgamated group or you have to go through some specific
agency to identify what that information is or what those
resources are, then we're saying please do so.

% ¥ %3
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What we're saying is, let's apply the standards thet are
available . . ..

The San Francisco Fire Chief testified that he warned BART about the
hazards of polyurethane seats in 1976. The National Bureau of Standards began a
"Fire Hazard Evaluation of BART Vehicles" in 1977. and in March 1978 issued a
final report. One of the recommendations in that report was that BART replace
the existing upholstercd poly:urethane seat material with a more fire-resistant
material, After discussions with UMTA, BART selected an alternative material, s
type of neoprene, to replace the polyurethane in jts seats, Although UMTA
approved BART's reguest for Federal assistance to change the scat cushions in
1278, no funds had been provided defore the January 17, 1979, fire.

After the BART fire, the East Bay Chapter of the California Society of
Professional Enginecrs fcrmed an advisory committee to assist in the San Feancisco
Fire Department's investigation by examining the engineering implications of the
aceident., The committee found that:

. .. within five minutes after ignition, a burning BART train
in the Transbay Tube coui-i be expected to be completely
surrounded by lethal and extremely disabling ccneentrations
of cyanide gas, carbon monoxide, acid aldehydes, nitriles,
benzene, and others. These toxic gases, together with large
proportions of heavy black soot, would continue to te
evolved as long ac the fire continued to spread to new fuel
areas without development to clein burning conditions at
very high temperatures. Aside from anv panic resulting
from smoke or crowding, the additive effects of these
combined gases ptoduce rapid incapacitation in many ways,
with time of exposure limited to a minute or so before
"knockdown." 20/

The advisory committee snalyzed the risk of casualties over the range of
possible passenger loadings in a Transbay Tube fire accident similar to the
January 17, 1979, BART fire. The hypothetical eccident was charecterized as
involving a disabled 10-car train in the Transbay Tube with an exterior, undercar
fire evolving heavy smoke and toxic fire gases, and requiring: (1) immediate
evacuation of passengers from the car on fire into adjacent cers; and (2) total
evacuaiion of passengers frorm the train into the maintenance galiery. The
advisory committee concluded that at the lower levels of occupant loading (up to
75 passengers per car, or 750 passengers on the train), successful evacuation
without casualties could be achieved with proper emergency planning. As
passenger loading increases, estimated casualties increase until, at a erushload of
2,000 passengers, "panic would certainly result under crowding conditions so severe
that no survivors could be assured." The advisory committee summarized its
findings in & graph which also shows, for comparison purposes, the risk levels for

20/ Memo to File, "BART Train Fire--Outlire of Testimony to be Presented at
TCalifornia Public Utilities Commissicn! Hearing," from Edward Bennet, Chairman
of the Advisory Committee on BART Train Fire in Trans-San Francisco Bay Tube,
East Bay Chapter, California Society of Professional Engineers, March 31, 1979.
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the January 17, 1979, BAET fire and the May 28, 1977, Beverly Hills Supper Club

fire in Covington, Kentucky, which resulted in more than 200 casuslties, including
165 fatalities. (See figure 6.)

According to a study sponsored by UMTA:

.. . manufacturers of transit vehicles and transit authorities
have been tightening their specifications regarding
flammability and smoke. Some transit authorities have
eonducted flaminability tests o coinponents, such as groups
of seats. Others have plans to conduet full-scale tests on
old vehicles fitted with a variety of new materials. As a
rule, however, they rely on certificates of compliance, with
their specifications, from the materials' manufacturers. 21/

In 1976, the Department of Transportation's Transpor‘ation Systems Center
(TSC) developed prelininary guidelines for materials flamimability as part of a
project for UMTA., TSC also maintains a materials data bank which provides
information on the fire characterisiics of some specific materials, where those
characteristics have been tested and identified.

Nevertheless, transit authorities have indicated that that they have
encountered difficulties both in determining accurately the fire cheracteristics of
specific materials and in ceveloping a:lequate safety specifications, The
represe! *ative <f MARTA tastified that:

During the preparation of material procurement
specifications by the car builder, extreme difficulty was
experienced in obtaining accurate statements of these
properties for the specific materials as produced by industry
suopliers, A clear guideline to produetion material physical
properties, including fire and smoke charaecteristies, would
be invaluable to users and car builders,

One problem is thet within certain classes of materials, fire characteristies
can vary considerably from one type tr anuther. Neoprene materials, for example,
include all polymers of chloroprene, and different types of rneoprene, although
similar in composition, can differ considerably in such properties as toxiecity, flame
spread, and smoke generation when expused to fire.

After the BART fire, tke California Public Utilities Commission originaily
ordered BART to replace the polyurethane materials on the seat assemblies in its
cars by the beginning of January 1980. 22/ BART subsequently developed a plan
for a seut replacement program and reported to the Commission:

21/ W.T. Hathuway and 1, Litant, "Assessment of Current U.S. Departinent of

Transportation Fire Safety Eftorts,"” Transportation Systems Center, Final Report
No. UMTA-MA-06-0051-79-4, July 1979.

22/ California Public Utilities Commission, Decision No. C0144, April 4, 1979.
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on a 10-car BART train for a fire in the Transbay Tube
involving fire on extericr of train, producing smoke and

toxic gases, and requiring evacuation on foot.
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Prior to the issuance of this order BART was in the process
of procuring new seats made of neoprene to replace the
existing seats. The choice of neoprene was based upon
recommendations by the Natione! Bureau of Standards and
{UMTA]. Neoprene provides better fire retardant
properties under certain conditions. This selection was
reevaluated in light of the Transbay Tube fire experience
and further information on neoprene fire performance, The
results indicated that the neoprene selected would not
significantly improve the fire performance of the vehicle
and the material was vemoved from immediate
consideration. 23/

BART began to search for a more suitable replacement material, but found
that the task was complicated by several factors. The seat replacement program
plan explained some of the complexities involvea:

Acceptable standards and criteria for the selection of
appropriate materials for use in a transit vehicle do not
exist and it is incumbent upon {BART] to develop sufficient
daia to insure that any replacement material provides
significant improvement without introducing additional
hazards. ...

$ k%3

The problem of materials flammability and toxicity is not
unique to the rail transit industry. A considerable amount
of research for improved materials has been conducted for
the commercial airlines, the furniture industry, and the
seating industry in general. Al of this research has not
provided a material available in production quantities that
will eliminate 8}l of the problems associated with
polyurettane foams.

¥ % ¥ %

There are several activities currently underway to develop
ways to determine acceptability standards for materials in
various applications. If one of the proposed methods for
defining what is acceptable could obtain industry consensus,
then some standards could be daveloped for particular
applications. 1t appears that eacn organization involved in
" these activities is convinced that the method they have
selected i3 the "only" viable method, and the chances of any
standards being developed is remote,

23/ BART, "BART Seat Replacement Program Plan,” submitted to the California
Publie Utilities Commission July 3, 1979.
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The problem of standards development is 2ompcunded by the
diversity of test nethcds and techniques, which have been
developed as laboratory tools to answer very specific
questiuns. Chsracteristics of individual materials can be
determined and verified by laboratory test. The synergistic
effects of several materials used to form an uphclstered
seat cushion is very difficult to determine and there is very
little egreement in the industry as to what are the best test
methods, This situation is particularly ecritical in
determining the toxicity aspects of a burning seat cushion,

®x % & %

Because of the wide variety of applications for non-metallic
materials, producing orgsnizations have found it necessary
to develop a wide variety of very similar meterials. Though
there may be only a minor difference in the formulation of a
material, this minor difference may drastically alter its
flammability or toxicity characteristics.  Consequently,
neither the trade name or the genetic name of a particular
material is necessarily an accurate guide to performance in
a fire situation. Some compeanies have elected to keep the
precise fermulation of a material as proprietary
informet - cn, s0 one has to rely on supplied test data. It has
been found that minor differences in production batches of
the same material have resulted in significant differences in
fire performance characteristics,

BART concluded in its program plan that "The lack of standards, criteria and
the conflicting data presented by manufacturers has required {BART] to develop
its own test plans to insure proper materials selection." That selection, the plan
stated, would be made based upon "judgmentai analysis" of test results.

BART devoted extensive efforts to searching for suitable seat materials,
inchiding considerable screening and testing ol seat cushion and fabrie materials.
The Comrmission's deadline subsequently was extended several times because of the
time required to test and evaluate alternative materials, problems with the
workmanship of new seat cushions, and the business failire of a subcontracter on
the project. 24/

In spite of the extensive efforts BART devoted to finding an acceptable seat
material, the California Public Utilities Commission staff found the results
inadequate. It reported that:

The area of flammability and toxicity studies is a very
complex subject because of:

24/ California Public Utilities Commission, Decision No. 91466, March 18, 1980,
and Deecision No, 92222, September 3, 199
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The diversity of test inethods and techniques,
Wide range of para'neters involved.
Large number of material types and composition,

Difficulties in the interpretation of test data to
the actual fire situation,

5.  Lack of acceptable standards and criteria. 25/

The staff's report suggested that because of the complexities involved,
adequate evaluation of the fire safety of materials would be a monumental task for
a single transit authority, After analyzing BART's evatuation with the aid of a
consultant, the Commission staff concluded that: the testing conducted was not
sufficient to assess flammability and toxicity with confidence; more testing would
be required to sssess toxicity effects; the behavior of an actua! fire could not be
predicted from the testing; no long term toxicity or lethal dosage studies were
conducted; potential damage from hydrogen chloride gas was not estimated; no
attempts were made to test the relative contribution of various thicknesses and
areas of seat material to fire and smoke hazards; the effects of a variety of
parameters were not considered in BART's analysis; and no attempts were made to
relate the laboratory behavior of seat materials to actueal fire conditions.

The report of the Commission's staff also found that the material selected by
BART as a result of its screening and testing program, a type of "low-smoke"
neoprene, could pose serious toxicity hazards:

Because of the large chlorine content of the neoprene under
the influence of applied heat, hydrogen clloride gas will be
liberated. Test data show a ten-fold increese in the
coneentration of hydrogen chloride gas in the case of
ncoprene foem over polyurethane foam, The hydrogen
chioride is corrosive in the human airway. Inhalation of 50
perts per million for a short term is not fatal but it stops its
vietim in his tracks, restricting his capacity to escape.
Impinging on the moist human eyeball, hydrogen chloride gas
becomes hydrochloric acid. Pain and cye tearing are intense
and even before smoke btecomes thick enough to reduce
visibility, the vietim cannot see.

The alternative selected by BART was approved by the Commission over the
objections of its staff, which recommended that BART be directed to install steel
frame seats and to use thinner neoprene cushions than BART's alternetive called
for. 26/ After the delays encountered due to the screening and testing program

25/ Heji M. Jameel, Review of BART Vehicle Seat Replacement and Fire-
Hardening Program, Transit Districts Safety Branch, California Public Utllities
Commission, Case No. 9867, February 1980.

26/ Letter from Manager, California Public Utilities Commission Transit Districts
Safety Branch, to General Manager, BART, January 3, 1980.
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and problems in completing the project, the retrofit of new seat cushions in all
BART cars was completed on November 1, 1980, more than 21 months after the
BART fire.

Resistance to Fire Penetration.--Because of the large quantities of
combustible and toxic materials in transit ears, it is critical that cars be designed
1o resist fire penetration for sufficient time to evacuate passengers safely. Fire
officials testified that 90 percent of all transit car fires are electrical, and
65 percent of transit car fires originate under the floor of the car, where the car's
heavy duty electrical equipment is located. The bodies of transit cars generally
are constructed of aluminum, whic.. burns at a lower temperature than that of the
heat that can be induced by third rail alectrical arcing. Aluminum also is usec in
the floors of transit cars cn some systems.

The Washington, D.C., Rire Department representative testified that "there
is an alarming ootential for disaster in the [WMATA] system" because of the
relative ease with which an under-car fire coul¢ penetrate the aluminum-faced
plywood floor to reach the combustible and toxic raterials in the car's interior.
Currently, the car floces are constructed of plywood sandwiched between three
separate layers of aluminum, which WMATA believes provides an adequate level of
fire resistance. The Fire Department cited a Naticnal Academy of Seiences report
which recommended that WMATA's car floors be faced with steel, rather than
aluminum, to increase resistance to fire penetration. 21/

In reply to the recommendation, WMATA wrote to the National Academy of
Sciences that:

[WMATA]} is in fact employing the very best electrical
engineering Jesign and taking particular care of floor design
to prevent a fire from entering the car body. It is believed
that the adequacy of the floor Jdesign will be verified by
tests now being completed by the National Bureau of
Standerds. 28/

The National Bureau of Standards tests referred to by WMATA conchirded
that WMATA ca- floors are unlikely to allow rapid penetration of lire and smoke
from a fire beneath the car. However, the tests were limited to a smoke
penatration test on the floor of a car; small, laboratory fire tests ci the carpet,
wall liners and seating materials; and a series of fire tests on a full-scale mockup
of a car interior. According to the National Bureau of Standards report, no fire
tests were conducted on car floors:

Since the car's floor assembly could not, for economic
reasons, be exposed to an actual fire cendition, these tests
were designed to be non-destructive and to reveal the

27/ TFire Salety and Fire Hazards Related to Polymeric Materials in Cars of the
Washington Metropolitan Area Transit Authority," 1975.
28/ Letter from WMATA to the Naticnal Academy of Sciences.
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existence of any "holes" in the floor assembly &5 & result of
construction procedures. 23/

The floors of BAPRT cars are constructed of outer and inner 0.06-inch
aluminum sheets, with the void between the sheets filled with a 2-iuch core of
polyurethane foam for rigidity and insulaticn, The California Public Utilities
Commission representative testified that tests showed that a fire could burn
through the floor of &8 BART car in as short a time as 2 or 3 minutes. Onz of ths
recommendations which resulted from the National Bureau of Standards' "Fire
Hazard Evaluation of BART Vehicles" in March 1978 was that "BART develop a
means for hardening the floor assembly against sub-car fire penetration gt least in
those areas most vulrierable to fire exposure.”

After the BART fire, the Commission ordered BART to submit a plan by
early January 1930 for fire hardening the floors of BART cars. The plan was to
include a timetable for reduction of the fire hazards associatec with the floors and
other materials in at least 20 percent of the BART cars operating in the Transbay
Tube and another long tunnel not later than April 4, 1980,

BART subsequently requested an extension of time to complete its fire
hardening plan in order to undertake 8 more comprehensive fire hardening prograin,
The Commission staff reviewed BART's request and found that:

Fire hardening of BART's cars is a much more complex task
than the replacement of seats. There are many more car
components which are potentially flammable to identify.
These components must be subjected to rigid 2nd complete
testing and analysis. In addition, each component of the car
must be evaluated while keeping In mind the component's
relationship to other flammable parts of the ¢ar. Once
problem components are identified through experience and
testing, they must he modified or replaced by other
materials. On:e again, these new materirls must be
thoroughly tested and analyzed in order to properly evaluate
their fire resistance characteristies. 39/

According to the Commission sta{f, tne complexity of the fire hardening program
indicated that long-term planning and testing will be required. The Commission
approved BART's request for an extension of time to January 15, 1981; later, BART
requested a further extension. If the deadline currently proposed by BART is
gpproved by the Commission, BART's fire hardening plan will be due at the
Commission on March 2,1981, more than 2 years after the BART fire.

29/ Emil Braun, "A Fire Hazard Evaluation of the Interior of WMATA Metrorail
Cars," National Bureau of Standards, October 1975, p. 4.

30/  Staff Counsel to the California Public Utilities Commission, "Staff's
Recommendations Pertaining to Fire Hardening and its Response to First Amended
Petition of the San Francisco Bay Area Rapid Transit District to Extend Time for
Compliance With California Public Utilities Commission Decision No. 90144,"
October 2, 1980,
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According to fire officials, standards specifying minimum resistcace of
transit cars to fire penetration are needad to provide a reasonable level of safety
to passengers. MARTA, the newest rail rapid transit system in operation, testified
thst its cars are designed to specifications which require that the floor resist fire
penetration for 1 hour. However, MARTA is the first rail rapid transit system to
use this lype of time performance specification.

Emergency Exit from Cars

Currently, there are no aniform ecriteria for emergency exits in rail rapid
transit cars. Because a single car may carry as many as 200 or more pasSengers,
exit provisions for transit cars are just as important as exit provisions for buildings
in which large numbers of people assemble (such as theaters and meeting halls).
Such places of public assembly must n.eet exit criteria and limits on maximunm
occupancy set forth in State health and safety codes which epply to transit stations
but not to transit vehicles.

Fire officials, citing the danger of large numbers of pas.engers being trapped
in burning or smoke-filled transit cars, emphasized the importance of providing
adequate means of emergency exit from cars. Their concerns include the design,
marking, and emergency lighting of exits, as well as information for passengers on
manual operation of exit doors and the location and use of exit ladders when thev
are provided.

Often the need for better provision for emergency exit from cars is not
recognized until after a s~ ious fire occurs. The San Francisco Fire Chief noted
tnat emergeney instruction signs and leaflets were added to BART cars after the
BART fire. The Toronto Transit Commission testified that portable ladders were
acded to the system after a major fire in 1963, and after the Christie Fire in 1976,
a public education program was established, en the recommendation of the Ontario
Fire Marshall, to inform passengers of the action to be taken in the event of a fire
emergency.

While fire accidents have resulted in some improvements and increased
attention to emergency exit provisions, there are indications that serious problems
remain. [n the SEPTA fire on September 6, 1979, the tain's automatic door
controls were inoperable and car doors could not be opened meanually by passengers
because they were locked and had to be opened with a key. The train's motorman
and conductor had door keys, but the conductor was at the rear of the train, and
the motorman was not able to move through the crowded first car to reach the
doovs. Panic broke out and many passeugers smashed windows to escape. A transit
industry publication reported the reaction of some of the passengers involved in the
incident:

"} was never so seared in my life," said Connie Muravesku of
Philadelphia's Olney section. "We almost got to Frie Avenue
when we started seeing electric sparks and hearing
explosions. ‘Then the doors wer¢ locked and we were
trapped.
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"We had to break windows, Everybody was breaking
windows. I climbed cut of one, grabbed hold of a pole and
jumped down to the tracks," she ndded.

* * % %X

"Granted, a lot of people panicked," said Roberta
Holdsworth of North Pl'ladeipn’sia, another passenger on the
ill-fated train. "But you can't ccniemn them for doing what
they thought was necessary to survive," 31/

Most of the 178 people injured in the acecident suffered from smoke inhalation and
cuts received when the windows in the cars were broken.

NYCTA riders cculd face similar exit problems in an emergency. The
Permanent Citizens Advisory Committee to the MTA contacted the Safety Board
to express its concern about loeked doors on NYCTA cars. The Committee
reported that in its study of fire cenditions on the New York system, it found that
NYCTA had disconnected the emergency door switches which permitted passengers
to exit from the newer transit cars during emergencies. "As a result," the
Committee wrote, "riders may Le trapped inside cars until help arrives, and riders
in one car of a train have no ef{ective meens of informing train crews in other cars
of their plight.” The Committee said that NYCTA's action in disconnecting the
switches was taken without consulting or informing the New York City Fire
Department, 32/

The Washinrgton, D.C., Fire Department has expressed concern about WMA'TA
car exit provisions. In WMATA cars, & manual 2ontrol for each side dow is hidden
behind a wall panel which must be unscrewed to reach it. There are no instructions
or markings to tell passengers wherz the door control is located or how to operate
it in an emergency. Fire Departiment officials told Safety Board representatives in
an interview thut they have asked WMATA repeatedly to mark the location of
manual door contrels and provide instructions to passengers on their operation,
They say tnat WMATA has refused to do so because it does not want passengers
exiting csrs when it may not be safe to do so {for example, when third rail
"electrical power i3 on), and because juveniles or vandals might tamper with door
controls. WMATA prefers to attempt to move & train in troudble to a station where
passengers con be evacuated safely and to rely upon the motorman to provide
emergen2y instructions to passengers via the train public address system when en
evacuation is necessary. In November 1980, WMATA finished adding signs in sll
WMATA. cars which inforin passengers: "In emergency cell train operator on
interco'n at either end of car.,” However, fire officiels remain concerned that
passenyers could be trapped in cars, without knowing how to open the doors, if the
train's public sddress system fails or if the train operator is incapacitated and
cannol give emergency instructions. In any case, the necessity of locating

317 Tiavid C. Hackney, "SEPTA's Getting Older Not Beli~r," Mass Transit, Vol. VII,
No. 10, October 1980.
32/ Letter to the Safety Board from the Cnairman of the Permanent Citizen's
Advisory Committee to the MTA, August 7, 1930.
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end unserewing the proper wail panels could pose problems under conditions cof
darkness, fire, smoke, and possibly panic.

Washington, D.C., fire officials also expressed concern that emergency ladders for
use in exiting the ends of trains are enclosed under certain seat assemblies in each
car, and the cars contain no information about the location, or even the existence,
of the ladders.

On other transit syslems, manual door controls generally are readily
accessible to passengers and plac. ‘s, or signs, give their location and instructions
for their use -- although the -~ ner of presenting the information varies. A
representative of PATH testified that "... we ¢5 acquaint people with exit doors
and exit means in various wanlks of life, so I see no particular problem with doing it
on a transit system, either. It Jepends upon the nature of the particular
information."

The BART representative testified that emergency and evacuation
information is now provided in brochures available in stations and is disseminated
through marketing techniquss and other public information activities (such as visits
to schoos) to get the information to the public. According to the BART
representative, " ..essentially we tell [the public] what to do in case an
evacuation is necessary, where fire extinguishers are, how to open the doors with
the emergency door release, where to evacuate to a safe place of refuge.” This
type of information was not provided to BART passengers until after the BART
fire.

Emergency Tunnel Yentilation

Fire officials ecnsider emergency ventilation a fundamental safeguard in rail
rapid transit tunnels. Emergency ventilation systems must be capable of rapidly
removing smoke and heated gases, and procedures for control of air flow must be
carefully preplanned to direct smoke away from routes of passenger escape and
fire service aceess, Each transit system determines its own emergency ventilation
requirements and establishes procedures for operation in a fire emergency. In
some cases, however, ventilation systems or procedures have been found to be
inadequate in actusl fire conditions. Fire officials are concerned that some tunnels
still have inadeglate ernergency ventilation systems, or in some cases, no
emerg-ney ventilation system at all.

When a trein erashed and caused a major fire on Montreal's transit system in
1971, 5 years after the system begen operating, the tunnel emergency ventilation
system failed to cperate properly. As & result, the emergency ventilatio.. system
was upgraded to increase it~ reliability, and emergency fans of larger capacity
were included in new tunnels as the system was expanded. Montreal's
representative testified that when another train fire occurred in 1974, the
upgraded emergency ventilation system performed reliably, permitting the rapid
evacuation of passengeis from the train and the tunnel. However, fan opeiution
was not coordinated effectively with the fire service, and when firefighters arrived
to combat the fire, they were driven back when smoke was drawn in the wrong
direction,
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In the January 1979 BART f{ire, emergency procedures for ventilation in the
Transbay Tube proved to be inadequate. When BART central control mitlal_ly
opened an emergency ventilation exhaust damper in front of the stranded train,
dense, black smoke from the burning cars at the rear of the train was pulled
forward and engulfed the lead car, where passengers were trapped. When the train
operator reported that the smoke was iner.:asing, BART central control closed the
damper in front of the train and opened a camper behing the train. These setions
cleared the smoke from ‘the front of the train but pulled smocke directly into a
rescue party of [irefighters and BART personnel who had just arrived at the scene
on another train. The heavy smoke caused the group to become sepsrated in the
tunnel; part of the group returned to the train they had left, while the majority
retreated to the mainteaance gallery and then moved through the gallery to assist
passengers in evacuating the burning train. 33/

In Boston, MBT A currently has only one fan in the system that is reversitle
and :an be operated remotely from central control. All other fans are exhaust
only, and according to MBTA, many are obsolete. MBTA has requested UMTA
funding for a 10-year, multiphase, systemwide tunnel ventilation program to
upgrade its emergen2y ventilation capability. However, MBTA is not sure when it
will get the money to undertake some portions of the improvement program and
has informed the Safety Board that "The completion of the program is dependent
upon the annual availability of UMTA funding, as well as other Authority demands
on Federal funding." 34/

Rvacuation from Tunnels

Transit systems generally plan to evacuat: passengers from tunnels on foot
only as a last resort. When a fire occurs in a tunnel or on a train, they prefer to
attempt to move the train to & station, uncoupling cars on fire first, if necessary
{(after moving the passengers into other cars), or to evacuate passengers to another
train. However, circumstances may require an evacuation on foot. The train may
be disabled and conditions may make it impossible to uncouple burning or disabled
cars {as in the BART fire); the train may be too full to transfer passengers between
cars; there may not be time to wait for a rescue train; or passengers may panic and
hegin exiting the train prematurely.

In spite of the possibility that a tunnel evacuation may become necessary,
transit tunnels have not been designed to provide adequeate means of eseape for the
lsrge numbers of passengers that could be involved in a fire emergency. In most
cases, if safely features have not been built in during tunnel constru- ion, they
cannot be added later. Where retroactive installation (retrofit) of safety measures
is feasible, fire official< state that they often are frustrated by iraction or delayed
action by trangit systems to implement them because of the cost of retrofitting
safety equipment. Consequently, fire officials have called for more effective
application of emergency evacuation design requirements in the construction of
new transit tunnels, and for corrective action to slileviate safety problems in

33/ '"Railroad Accident Investigation Reporl--Bay Area Rapid Trarsit District
Fire on Train No. 117 and Evacuation of Passengers While in the Transbay Tube,
San Francisco, California," January 17, 1979 (NTSB-RAR-79-5, July 17, 1979).

34/ MBTA letter to the Safety Board, July 15, 1980.
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existing turnels. Major concerns ere the design and capacity of tunnel walkwavs,
emergency lighting, tte location, marking, end directions to exits, and the
operation and maintenance of emergency exit doors,

Walkways.--Most transit system tunnels have a safety walkway along one
well. “When a tunne! evacuation is necessary, Inany transit systems prefer, where
possible, to evacuate pussengers from the sida doors of cars onto the walkway,
rather than onto the trackway where the third rail can pose a serious electrical
hazerd. Walkways very in width among transit systems, 83 well as within a single
system. A walkway width of about 20 to 30 inches is fairly typics of maost tunnels,
with a dropoff of about 2 1/2 to 3 1/2 feet to the trackbed below. (See figure 7.) A
handrail may or may not be available, and pipes or equipment protruding from the
tunnel wall, or the curvature of the wall itself, may further limit the effective
space available on the walkway.

The narrowness of walkways can pose a significant obstacle to successful
evacuation, particularly if a full traintoad of 1,500 to 2,000 passengers is involved,
According to NFPA's Fire Protection Handbook, "Crowding of people into spaces
where 3 sq ft cr less per person is available under nonemergency conditions has
resulted in panie situations and injuries.”

The Handbook notes that studies have shown that in level walkways, crowding
signiffeantly reduces the rate of flow even under nonemergency conditions, and
that "the problem becomes urgent under fire conditions when concentrations
approach one person every 3 sq ft." 35/

The walkway surface also requires careful consideration in tunnel planning,
On the BART system, the Berkeley Hills Tunnel was constructed with a grated
walkway which could pose problems with narrow and high heel shors. UMTA
recently awarded a grant to BART to modify the walkway to climinate the
potential for safety problems.

Emergency Lighting.--Normal lightiry in transit tunnels is extremely lin!ited,
and most lighting fixtures are located resar the top of the tunnel where visiinlity
can be reduced to near z¢ro when smo.z is present. One of the passengers in the
BART fire testified before the California Public Utilities Commission at its
hearings on the BART fire:

. . . we had a very narrov; walkway to walk on, and a
handrail, and we welked about 20 yards, and the handrail
gave out, it ended, and there was — it looked like an opening
in the cement wall, and the walkway started to go down at
an anglz, and then Lhere was a pipe, on the other side of the
gap of about four feet, that was a handrail sgain. At that
poirt, the smoke was incredibly dense. 1 could not see the
walkway. I did not have anything to hold onto. And I could
just barely hear the firemen infront of me velling, "This

35/ Op. cit,, Section 6, p. 89.




Figure 7.--In an emergency tunnel evacuation, passengers may have to exit train from sided doors onto
a narrow walkway and proceed single-file to a station or emergeney exit. Walkways shown are 20 inches
wide and elevated more than 2 1/2 feet above the adjacent trackbed. (Photo courtesy of WMATA.)
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way cut.,"” And I got really panicked, because I thought that,
"This is it." I had no idea where I was, [ was completely
disoriented as to where I was supposed to go, because the
walkway started to dip down.

* % %

. . .you couldn't see or feel anything. You had no way of
knowing where ynou were going. The only thing that kept me
going was | wanted to get out of the smoke and I couldn't
breathe. .. . there was someone in front of me yelling,
"This way out." So, I kept moving toward that voice. ... it
was so dark from the smoke and you couldn't see
anyrhing. 36/

The difficulty of negotiating a narrow walkway with a 3 1/2-foot dropoff at
one side may be exacerbated if passengers are unable to see where they are going.
For this reason, fire officials tes.ified that emergency lighting must be included in
the design of transit tunnels and should be arranged for maximum effectiveness in
smoke conditions.

Directions to Tunnel Exits.--Directional signs to exits are a familiar sight in
certain types of buildings, such as high-rise and commezcial buildings and places of
public assembly. These signs are required by local fire codes and are designed to
standard criteria. All rail rapid transit systems use signs located at intervals
throughout tunnels to give directions to exits as well as to provide one means of
identifying locations within tunnels. These signs, called "chain markers,” generaily
bear arrows and numbers to indicate the direction and the distance in feet to the
nearest stations and/or emergency exits in either direction.

There are no standard criteria in use by rail rapid trensit systems for chain
markers; chain markers vary from one transit system to another, and in some cases
within a single system, in the amount of information, the way it is displayed, the
interval between merkers, ete., For example, some transit systems include the
word "exit" on chain markers and some do not; and some chain markers do not
clearly indicate that the numbers displayed represent the distance in feet to the
nearest exits. These types of chain markers may be understcod by persons who are
familiar with them, but they could be meaningless to passengers in the event wney
have to evacuate a tunnel on foot.

Since there is no standard dJistsnce for the interval between chain markers,
each transit system must determine the intervel, which may be included in
agreements with local jurisdictions. The interval between chain markers in CTA
tunnels varies from 200 feet in the State Street and Dearborn Subways to greater
intervals in its Kimball Subway. WMATA, by agreement with one local jurisdiction,
has chain markers located at intervals of 160 feet in tunnels in that

36/ Public Utilities Commission, State of California, Reporter's ‘Transeript:
Tnvestigation on the Commission's Own Motion into the Safety Appliances and:
Procedures of the San Francisco Bay Area Rapid Transit Distriet,” Case
No. 9867 v. 23, February 13, 1979,
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jurisdiction. 37/ However, officials of the Washington, D.C., Fire Department told
Safety Board representatives in an interview that they believe chain markers
should be no farther apart than 109 feet. There appears to be a variety of opinion
among transit authorities and fire officials as to what irterval is adequate, and
there are no cobjective criteria for measuring or evaluating the distance
requirements,

Similarly, there are no uniform criteria in use by transit systems to
determine performance requirements for chain markers in terms of visibility,
although the markers' effectiveness depends upon the ability to be seen and to
communicate information. An objective method of measuring parformance also is
important because accumulation of dirt and grime can cause performance to
deteriorate over tim.., For example, the CTA representative testified that the
chain markers in o. + older tunnel hud become "dingy and dull,” He testified that
CTA is considering designs for new chain markers, possibly using a highly reflective
material, for improved visibility. The representative said that the existing chain
markers are flush with the tunnel wall, and "until you are almost in front of them,
you cannot tell that they are there.” Consequently, CTA is considering having the
new chain markers stand out fre™ the tunnel wall sc they can be seen at a greater
distance.

Exits.--Some transit tunnels have trackweys which are separated from each
other by concrete walls with fire doors, permitting evacuation from one trackway
to an adjacent trackway in the tunnei. Between the two treckways in BART's
Transbay Tube, an enclosed maintenance gallery also serves as a route for
evacuation and emergency services aceess. In systems where there is no gallery
separating the trackways, crossover passages whera passengers and firefighters can
cross from one trackway to another may be 1,000 feet apart. Other tunnels have
tw9, three, or rour trackways in a single train bore, providing no alternative for
stranded passengers but to exit toward one end of the tunnel or the other, where
evaruation may be effected through stations or, in some cases, through vertical
vent shafts equipped with stairways or ladders,

Accordmg to the NFPA's Handbook, where conventional steirways are
constructed in vent shafts, "Unless the stairway is completely separated from the
vent shaft by 2-l¢ fire remstant construction and adequate control of air currents
within the bore is maintained, this concept is extremely risky, since smoke and
heat may contaminate the vertical exitway." Vertical exits, in effect, can act as
chimneys. The Handbook goes on to state that "Under no circumstances should
required exitways contain straight vertical ladders.” CTA and WMATA are two
systems which use vertical ladders in vent shafts as one means of emergency exit
from tunnels. I some cases, passengers may have to climb straight up a ladder as
high as 160 feet to reach an exit.

Passengers who have managed to exit from a train on fire, negotiate a narrow
walkway and climb a high vertical ladder have only to open an exit door to
evacuate to safety--if the door can be opened. Transit systems have experienced

37/ Prince Georges County, Marylend, "Fire Protection, Equinrnent and Life 3afety
Agreement for the [WMATA] Rapid Rail Transit Sysier * Master Agreement
No. MA-024, August 1, 1972, Supplement dated August 1976.
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problems with the operation of exit doors, particularly horizontal doors which must
be pushed open from helow. Weshington, D.C., Fire Department officials told
Safety Board representatives in an interview that some emergency exit doors in the
WMATA system have horizontal doors as heavy as 2,000 pounds which were
designed to support the weight of service vehicles driving over them. The doors
are assisted by spriugs designed to permit a person to open them by applying
30 pounds of pressure; however, fire officials said that the springs weaken over
time and may actually require 100 pounds of pressure to open. The fire officials
said that doors of this type should be subject to more frequent maintenance,
inspection, and testing to assure that they are kepl in operable condition.

In his testimony, the CTA representative also emphasized the importance of
testing and inspecting emergency exit doors. He described a problem which was
encountered when CTA staff guided Safety Board representatives on a tour of an
area which included an emergency exit, on July 31, 1980. Attempis to open the
emergency door from within failed, although it was opened readily from outside.
The CTA representative testified that subsequent investigation by the transit
authority revealed that the internal door latch mechanism had been jammed as a
result of trucks illegally driving over the door, which was flush with a sidewalk, as
they entered and left an adjacent building construetion site.

Urder the exit conditions prevalent in rail rapid transit systems today,
passengers may not have time to exit safely under fire and smoke conditions. In his
testimony, the NFPA representative suggested that an enclosed passageway,
similer to the one in BART's Transbay Tube, might offer the best means of
providing a safe exit passagewey for passengers, if properly decigned for smoke
control,

In the BART fire, however, the ingintenance gallery filled with smoke which
entere¢ through an emergencv door that had been left open as firefighters and
BART personnel retreated from the smoke-filled tunnel into the gallery.
Firefighters attempting to reach the stranded train through the gallery were turned
back by heavy smoke, and one firefighter, overcome by smoke and toxie gases, died
after collapsing in the gallery. The NFPA representative, citing the problems
identified as a result of the BART fire, testified that "Turnels and tubes in other
locations or in other rapid transit systems may provide even less rhance of survival
during a major fire."

Emergency Procedures - Training, Drilling, and Testing

All rapid transit systems have establizshed procedures to be followed in
various types of emergencies., Procedur?s are specified in such areas as
notification of fire services, clesring emergency areas of passenger trains,
shutdown and resccration of third rail power, the intake and exhaust operation of
emergency ventilation fans and dampers, evacuaticn of passengers, onscene
coordination with fire services, and actions to be tak>n by train motermen and
other emplovees, a5 well as by emergency response personnei. In some cases,
however, emergen.-y p:.ceduies have proved to bhe ineffective in actual
emergencies for which they were designed, Failures of emergency procedures
generally have been attributed to inadequacy of the procedures themselves or
insufficient training and drilling of transit employees and emergency response
personnel. Another problem is the general lack of testing of emergeney procedures
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under erushload conditions in simulated emergencies to verify their effectiveness
before an sctual emergency occurs,

One vroblem identified as a result of the BART fire was that the
San Prancisco Fire Department was not notified immediately because BART's
emergency procedures did not cover notification of both the San Francisco ang
Oakland Pire Departments in the event of a fire in the Transbay Tube, part of
which lies in one jurisdiction, and part in the other. In their testimony, fire
officials also observed that transit systems often will not notify fire services of a
fire unless the fire is considered serious and cannot be extinguished by transit
svstem employees. Fire officials glestioned the competence of transit employees
to judge the seriousness of a fire and testified that fire services should be notified
immediately anytime a fire is suspected, The International Association of Fire
Chiefs testified that froia the time a fire station rece.ves an alarm, it can take up
to 2 minutes to get fire trucks rolling on the street and a nadonal average of about
4 minutes more to arrive at the scene - and in those § minutes a fire in a confined
area can reach temperatures of 6§00° to 800°. The Association expressed concern
that:

. » Jright away, wc are getting fire conditions that could
easily approach that temperature within an amount of time
of 6 minutes, and here we sre without anvbody coming to
help. . . in a definitive fashion with ail the forces necessary.
They do not even know yet that there is a fire.

Another problem identified in the BART fire was that, in spite of the
hazardous conditions created by fire, smoke, and toxic gases in the Transbay Tube,
BART sent two trains carrying passengers into the tube as rescue trains. One train
carrying more than 1,000 passengers waited in the tunne! for about 30 minutes to
pick up passengers evacualed from the train on fire. As a result of its
investigation, the Safety Board recommended that BART revise its emergency
procedures to prevent lrains carrying persons other than emergency response
personnel {rom being dispatched to fire or accident areas. 38/

BART subsequently revised its emergency procedur-es; however, more than a
year after the Transbay Tube fire BART dispatched a train into a lre sreas,
notwithstanding its new emergency procedures. 39/ Consequently, the Safety
Board issued another reccmmendation urging that BART establish preeedures to
prevent its trains from being operated into an area where an emergency exists until
it is known that it is safe to do so, 40/

387 Safety Recommendation R-79-42, issued August 2, 1879.

39/ The fire occurred when a railroad train derailed next to BART's tracks and
locomotive fuel, which had spilled in th: derailment, was ignited. The case is
reported in the Safety Board's Railroad Accident Report, "Derailment of Western
Pacif.c Railroad Company Freight Train gxtra UP 3734 West (Sealand 6), Hayward,
California, April 9, 1980, NTSB~-RAR-80-10, September 30, 1980,

40/ Sefety Recommendation R-80-47, issued October 24, 1980.
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Fifteen months after the BART fire, fire officials 1 v o -ngton, D.C.,
area identified the same problem in WMATA's emergency procedures and
subsequently rade an almost-identical recommendation to WMATA officials. 41/
The recommendation was based on an investigation of a fire that occurred in the
1.2-mile tunnel under the Potomac River between Arlincfe~  Virginia, and
Washington, D.C., or: April 16, 1980. The Arlington Fire Chict 14 Safety Boara
representatives in an interview that a WMATA supervisor rode iarough the tunnel
several times on trains carrying passengers in order to verify & reported smoke
condition in the tunnel. When fire department personnel arrived, they found that
trains were still operating in the tunnel although there was smoke ir the tunnel and
in a station. The fire turned out to be minor, involving oily rags burning in a sump
in a tunnel pumproom. However, WMATA officials did not know at the time that
the fire was not serious, and the actions taken raise the possibility that passengers
could be needlessly exvosed to hazards if a suspected fire or smoke ernergency
should prove to be serious.

Other emergency procedures problems were identified by irl‘. . Tounty
and Washington, D.C., fire officials as a result of the WMATA firo. A uwATA did
not notify fire officials promptly of the exact location of the fire when it was
detected (fire officials first heurd the location identified precisely by & local radio
station, but they assumed the information WMATA hed given them was correct);
and WMATA's central conirol center told the D,C. Fire Department that Arlirgton
was on the scene and could handle the emergency. According to Arlington fire
officisls, the D.C. fire units then left, although the Arlington County Fire
Department units actuslly had just begun to walk into the tunne! toward the fire
and were not vet on the scene, Fire officials also reported that they were unable
to use the "blue light" {emergency) phone system in the tunnel because too many
WMATA employees were using the system,

Inadequate training in emergency procedures was identified in the Safety
Board's investigations of the fires which occurred on BART and NYCTA, as well as
in the Arlington County Fire Department's investigation of the WMATA fire,
Witnesses representing two Canadian systems also noted searious training and
coardination problems in their testimony about the train fires ihey have
experienced. In the BART fire, for example, the Sufety Board found that BART
employees who respoended to the emergency were neither trained nor equipped to
manage a smoke or fire environment. BART employees involved in the tunnel
rescue effurt went in without breathing equipment or knowledge of how to protect
themselves in a smoXe envircnment, and a number of them suffered from smoke
inhalation. After the WMATA accident, Arlington recommended improved training
for WMATA personnel in fire service notification procedures and the timely
reporting of relevant information to fire services.

One emergency problem area involves procedures which call for coupling or
uncoupling cars to evacuate passengers during an emergency. By uncoupling cars,
the operable portion oi a train can be freed from cars which are on fire or dissbled.
However, normal uncoupling of cars generally requires electrical power, which may
not be available in an emergency. The Montreal representative testified thet
"uncoupling cars during a fire usually complicates the situation." U.S. transit

41/ Letter from Chief, Arlington County Fire Department to General Manager,
WMATA June 12, 1930,
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cystems generally specify uncoupling cars as 8 preferred procedure under certain
emergency conditions., For example, the PATH representative testified that
uncoupling is a primary means of evacuation on PATH. Another comrmonly
preferred procedure, which requires straight, level track, is to couple another train
to a disatled train to push or pull it to safety. Emergency procedures which eall
for uncovpling or coupling cars have proven difficult or impossible to rarry out in
actual emergencies on three different transit systems, In the BART f{ire, the
operator of the stranded train attempted repeatedly to uncouple the cars, but he
was not able to do so because of a short circuit in the uncoupling system due to the
fire anc 1,000-volt electrical arcing. As a result of its investigation, the Safety
Board concluded thet the efforts to escape by uncoupling cars prevented the
expeditious evacuation of passengers to the gallery before heavy smoke conditions
develoned.

Similar difficulties were encountered on WMATA on October 15, 1$89, when
a trein stalled on an elevated, curved section of track,. WMATA pa2rsonnel
atteinpted to couple the train to another train to push or pull it off the clevated
trad<. However, the trains could not be coupled on the curved track. An empty
train was moved up to the stalled train to evacuate at least 1,000 passengers, who
had to walk single-file through the cars from one train to the other. It took
69 minutes to womplete the evacuation. 42/ In the NYCTA fire, the Safety Board
found that, sithough the emergency procedures provided for the uncoupling of cars
under ccrtain circuinstances to evacuate passengers in & fire emergency, some
train personnel were not trained in methods of uncoupling cars.

Recognition of the need for effcctive, regular training in emergency proce-

disres has increased within the t{ransit industry as a result of the accidents and
incide.ts that have occurred. The NYCTA representative testified that:

The success of sny operation depends upon the skilled,
trained people that we have. The Dest developed procedures
are just so much paper if the personnel that must apply
them do not do it effectively.

APTA publishes and periodically updates a booklet, Moving People Safely,
which contains a chapter on general emergency procedures. In response to safety
recommendations resulting from Safety Board investigations, UMTA sand APTA
currently are developing an emergercy procedures document for use by transit
systems, Additionally, UMTA is collecting information fro:s: transit systems
concerning employee training in emergency uncoupling procedures, which the
agency 1itends to review and evainate, &nd (o request improvements where
necessary.

Although some improvemeants in emergency procedures training have been
made, some witnesses testified that training has not been adequate. The
Amalgamated Transit Union, an AFL-CIO affiliate representing transit employees,
testified that many employees complain that they are not adequately trained to

o

42/ Lioaglas B, Feaver, "Metro Erergency Woes; Response is Questioned After New
n

cidents,” The Washington Post, October 17, 1930,
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deel with emergencies, and that "We want some basic training to overcome our
lack of knowledge [of] what to do in the event of a catsstrophe. . . ." ‘The union
testified that employees should be given "hands-on" training, or training in which
employees — and firefighters -— actually practice procedures using emergency
equipment as they would in a true 2mergency.

The Montreal representstive described training improvements that were
made after the system experienced two major train fires in just over 3 vears.
Training for train operators was increased from 2 to 5 weeks and was expanded to
inciude hands-on training in simulated fire emergency conditions because ¥, . .some
time during his life [the employee] is going to run into & special incident and he
should be able to react properly." The simulations are conductad by fire prevention
specialists in a training center located in the end of a tunnel that vias absndoned
when a new line was built, Three damaged transit cars that were salvaged after
Montreal's 1974 train (ire are used in the training. Several types of fire
emergencies are simulated under realistic conditions whieh include a smoke
generator and a noise mechine (to recreate the loud noise of short circuit), The
trainee must go through each procedure -- identify his location, notify a simulated
ceatral control center of the emeigency, open doors, break out and attach
emergency ladders to cars, shut down electrical power, and use fire extinguishers
and hoses. The Montreal representative testified that this type of realistic
simulation is necessery because:

. . . people are frightened and dou't react properly during an
emergency. Training them in an environment like this --you
know, for firemen it's normal to use a hose, but for an
employee who never has used a hose before, he can't do it,

Fire officials testified that the same kind of hands-on trairing in rail rapid
transit envirenments is needed for «.nergency response perscnnel, and that
realistic, full-scale joint drills involving transit employees and emergeney response
personne! are needed to rehearse emergency procedures and the extensive
eoordination that is required in an emmergency. The San Francisco Fire Chief
testified that such training and Jrilling is critical for firefighters because the
environment. of a rail rapid transit system "is truly foreign to the average
firefighter."

A professional firefighters' journal reported that at the time of the BART
fire:

BART provided proecedursl guides for train operators and the
Central Control opecator, hut did not anticipate the
unforaseen events, numcrsus demsnds, and on-the-scene
decisions that 4 major emergency requires. Certainly BART
procecures should have prevented the dispateting of rescue
trains with passengers on board into the tube during a fire
emergency. 43/

43/ "Rapid Trensit Train Fire" {from a report by Richard Best, Fire Analysis
Specialist, National Fire Protection Association Fire Investigations Department),
Fire Command, August 1979,
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The BART representative also testified to the importance of regular, joint
drilling and stated that "Emergency plans must be tested under conditions
simulating actual events to insure their effectiveness,”

While the value of hands-on emergency training, drills, and testing appears to
be widely recognized in principle, it is not done very extensively, In some cases,
emergeney training consists primarily of classroom instruetion and training films.
Drills may be conducted, on a iimited scale, before a new system begins passenger
service but not afterward, and full-scale tests may never be conducted. The
NYCTA representative testified that it has never conducted time trials for
emergency evacuation. Without such tests, a transit system can only estimate the
time required to evacuate a heavily loaded train.

Some transit systems say that they find it difficult to conduet extensive
emergency training, drilling, and testing because of limitations on money,
personnel, and time, and because of scheduling difficulties. For example, WMATA
officials testified that they consider themselves fortunate to be able to conduet
emergency drills on a new line before it goes into operation, Afterward, they said,
costs in personnel, time, and money to take employees away from their normal
dutlies for training, drilling, and testing are prohibitive. WMATA, which recently
was awarded a Federal grant for operational training and for emergency drills,
testified that:

The real problem is . . .finding the funding and the
manpower to run some of the drills, at least. We have
concluded it would be inore effective to produce an audio-
visual [emergency cvacuation training} program. .. This is
an inexpensive way to do it,

I can't sit here and commit myself to large amounts of
money. The older jurisdictions — and it's not just the older
properties in New York and Philadelphia. The District {of
Columbia) is now in some financial disiress. Funding for
these types of activities is difficult to get,

MARTA's problem is primarily scheduling. Since the system halts operations
for orly 3 hours each day (between 1:30 a.m. and 4:30 a.m.), that is the only time
drills can be conducted. But that is also the time when contractors work on
construction projects, so drilling must compete with construction for track time.
Consequently, drills are normally conducted about 2 a.m. Sunday morning and "It's
a bit difficult to get volunteers to participate™ at that hour.

The representative of MARTA, which began operations in 1979, testified that
in spite of scheduling constraints, it has conducted 10 emergency drills and has
programs for regular training and drilling.

The CTA representative testified that it has no program for emergeney drill.
but conduets familiarization tours and slide presentations for fire service
personnel,
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The PATH representative's testimony included presentation of & training film
developed sfter the BART fire. The film portrays a simulated fire and evacuation,
and demonstrates the proper application of emergencey procedures by emplovees,

An official of the International Transport Workers' Union, who elso is an
NYCTA motorman, testified that NYCTA has never proviced adequate emergency
training for employees. Ile cited the NYCTA representative’s testimony that a
preferred method of evacuation is through the side doors of cars onto tunnel
walkways and observed that much of the system is four-track operation, express,
and elevated tracks, where there are no walkways, o° tracks that are not located
next to a walkway. He further testified that, as a motorman, he would like to
receive hands-on training in evacuation of passengers, both onto walkways and,
where walkways are not available, from the train to the ground. He testified that
the NYCTA has emergency procedures on paper, but that employees do not receive
hands-on training.

The Administrator of the United States Fire Administration, which operates
the National Fire Academy at Emmitsburg, Maryland, testified that its training
resources offer "a means of accomplisiing some of the things that. . .have been
neglected over the years as they adaress the problem of fire and life safety in [rail
rapid transit] fires.” The Administrator suggested that persons coincerned with
fire safety on rail rapid transit systems might consider participating in the
development of the Fire Academy's eurriculum.

Even when emergency crills are conducted, they are seldom conducted s
tests in the sense that they may be mcnitored by observers and followed by a
critique session in which observers and participants discuss the performance and
attempt to identify problem areas. Moreover, testing the performance of the
system in a simulated emergency under crushload conditions is extremely rare, so
the effectiveness of the emergency procedures (for example, the timz it takes to
evacuate all passengers on a fully loaded train to safety) may not hz known until a

real emergency (such as the BART fire) develops,
Emergency Comnunications, Equipment, and Mobility

Conventional equipment normally used by fire departments end other
emergency response agencies s>rving metropolitan arcas often is inadequate ir a
rail rapid transit enviroament. Tunnel fires pose particularly serious equipment
problems in the areas of eommunications, breathing apparatus, and mobility. Yet,
in many cases, transit systems have not been responsive to special communications
and equipment needs necessary to overcome these problems.

Communications,~Pire and rescue operations in tunnels cannot be conducted
effectively without extensive communications and cootdination among the large
number of people involved in the emergency. In addition to normal requirements
for communications between en route and onscene fire units, command posts,
headquarters, and possibly among the various elements of fire services from two or
more jurisdictions, extensive eommunications are required for coordination with
transit central control end other transit personrel, as well as with police and
¢mergency medical services, Critical decisions and actions -- such as removal and
resturation of third rail power, rescue and evacuation actions, the operation of
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emergency ventilation, and the movement of personnel and equipment — must be
cocrdinated csrefully amcng all participants. Although normal communications
needs are increased enormously, communications capability is considerably reduced
because fire service radios cannot work effectively underground without specisl
equipment in plece, and other means of communications may be unavsilable or
extremely limited in capability.

Fire officials testified that special emergency communications systems must
be built into a transit system when it is constructed, or added to older systems
which 1sek them. The San Franciseo Fire Chief testified that:

.. .[communications] always seems to be an afterthought
and is not given top priority. When fire departments bring
this need to the attention of transit authorities, any
reliable, satisfactory system is usually termed 12 be overly
expensive and sufficient funding not available.

The transit industry must realize that their radio systems
may be adequate for daily train service, but this is not su
for emergencies. Transit system authorities must be
convinced that adequate communications in the form of a
dedicated emergency network are the first concept of
underground fire combat operations and should be in place
before revenue service starts,

The direct opposite has been the rule rather than the
exception, making it more difficult for the fire service to
persuade mass transit management cf the dangerous
condition that they have created. And the reasons for this
difficulty is monetary; saving dolars against the assurance
of life safety.

According to the representative of the Internatioral Association of Fire
Chiefs:

You just cannot realize the frustration in Jealing with a
major incident and not knowing what the hell is going on...
the [firefighter] who's down there at the burning car or...
who's in eharge of the instrument, the guy down here at the
hose line can't get help because he can't communicate, The
inciden: commander doesn't know what resources he needs
to deal with the problem because he can't communicate, £nd
yet in spite of all the efforts of a variety of our
officials, . . . it's like ... beating your head against a wall
sometimes....

Transit system representatives point cut that generally, emergency
communications and procedures and other safety issues are the subject of formal
written agreements between each system and local fire depsrtments. However,
the existence of such agreements does not necessarily mean that fire officials are
satisfied with the emergency equipment and procedutes agreed upon in the
documents, or that agreed-upon provisicns will be carried out. For example,
according to the Chief of the Washington, D.C., Fire Department:
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During the planning stages of the system, the District of
Columbia and WMATA entered into & series of good faith
agreements intended to regulate the design and operation of
the Metro system, These sgreements were necessary
because of the atscnce of nationally recognized good
practices and ({the] lack of experience in regulating
subways on the part of the local authorities. These
agreements contain only that which WMATA chose to agree
to. Not only are the agreements limited, but they contain
no provisions for enfcreement.

At this point in time, it is obvious that the ayreement
system has outlived its usefulness. The time hes come for
the local jurisidictions to [enact] laws designed to maintain
the safety of the passengers and employees of the Metro
system. 44/

Fire officials consider it esiential that tunnels be equipped with a dedicated
emergency communications system (currently, this requires an antenna and relay
system which permits fire services to use their own portable radios) and &
telephone system or capability for use of portable telephones. This equipment was
not built into most transit systems originally and has been retrofitted on some
systems but not on oiliers. The NYCTA representative testified that it was the
first to install a VHF (very high fiequency) radio system throughout its 125 route
miles underground, with two channels for use by its operations personnel and
transit system police. NYCTA received recommendations from New York City
Fire and Police Department officlals that a means of emergency communications
be provided, and transit officials considered the possibility of doing so by adding a
third, emergency radio channel, but testified that:

At the time, the price was about $2 to $3 million. Today it
viould cost about $15 million to do it throughout our whole
property. For the number of instances it is used in, we
opted to provide for the continuing opzrating capability,
that is, our operating people and our {NYCTA] police

people.

We've worked with our police and fire departments so that
we provide capability to talk from their strcet command
post down to the subwsy over sound-powered telephone
where we bring a cable reei and we talk over sound-powered
telephones from their on-site fire post or command post for
joint action up to the stroet where they can talk to their
central dispatcher, get adcitional aid, and eommunicate on a
regular basis.

447/ Writton statement submitted for the record by the Washington, D.C., Fire
Department, July 14, 1989,
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'vhis is a good example of eoordination between departments
ard it provides for something that's workable rather then
something that's the total ultimate, We are saving a good
deal of money that [we} vould spend other places, and it is
certainly more cost-effective for us,

However, fire officials testified that such an arrangement is not adequate in
an emergency., The Internatiopal Association of PFire Chiefs representativa
testified that:

I would tend to disagree with [NYCTA's methot} as being
the best way, because frankly that means requiring much
more equipment to carry in. Now, you're talking about
sound-powered telephones and ree's of cable and so forth
Plus  bringing the officer's own fire department
communications devices to the scene of the incident.

Why should we duplicate this equipment? Why not just
erank into the tunnel construction, either retrofit or under
new construection, the ability to utilize our existing
communications equipment?

Why do we have to have &nocher system and have to put a
third party, an intervenor in there, . -who is going to have to
translate and relay and interpret . , .2

What we are looking at in Just this one specific [case) is
utilizing our existing facilities, our existing equipment, our
existing frequencies. We don't need to piggyback on the
facilities provided by the transit system, [but to] utilize
our existing frequencies with some equipment that will
meake them usable under that environment. That's all,

Inadequate communications have oeen identified as a serious problem in many
of the fires that have occurred on rail rapid transit systems, and some transit
systems have taken or are taking action to upgrade existing communications
systems or to retrofit new equipment. Montreal and Toronto transit officials
testified that they experienced preblems with both operational and emergency
cominunications fn train fires, and both systems have implementod major
improvements. Some of the irmprovements in Toronto resulted from the Christie

i Toronto officials observed that "Critical time was lost at the outset of this
fire as a result of communications difficulties between transit control and trains."
Other improvements resulted from the Ontario Fire Marshall's recommendation

tions equip
below ground contact for fire command

At the time of the BART fire, BART had what was perhaps one of the most
sophisticated communications systems, including a dedicated emergency system
and capability for use of portable telephones. Yet firefighters still encountered
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serivus communications difficulties during the BART fire, including unavailability
of communications equipment when it was needed and lack of disciplire among
transit employees in using the equipment.

Washington, D.C., and Arlington County, Virginia, fire officials told Safety
Board representatives in interviews that the lack of a dedicated emergency
communications system hampered their efforts to respond to the April 16, 1980,
fire in @ WMATA tunnel. Firefighters were unable to use their own equipment in
the tunnel, and units of the two fire departrnents could iiot talk to each other. The
problem was compounded by a radio malfunction at Arlington County Fire
Department Headquarters and by the inability of firelighters to use the "blue light"
(emergency) tunnel phone system because too many WMATA personnel were trying
to use the phones at the same time. When WMATA officials told D.C. fire units
that Arlington was on the scene and the D.C. units were no longer needed, the D.C.
ficefighters had nc way of knowing that Arlington units, i fact, were not yet
onscene, but had just begun to enter the tunnel on foot more than one-half mile
from th~ firc, Accordirg to D.C. fire officials, because or the lack of a dedicated
Cinergeney network in WMATA tunnels, "When we get down there, we're almost
blind." WMATA, which began operations in 1976, recently agreed to retrofit the
tunnel under the Potomac River with emergency communications equipment,
including a dedicated emergency system that will enable fire services to use their
own radios, and an additional telephone system. However, local fire officials are
concerned that WMATA is not acting fast enough to install the equipment and that
other tunnels in the system pose the same problems but are not slated for
improvements, Fire officials have urged that the current schedute, which calls for
completion of the dedicated emergency system in the Pctomac River tunnel in
1982, be accelerated and that emergency communications eqripment also be added
to other tunnels.

The Administrator of the United States Fire Administrstion testified that
“The English and the Germans are experimenting .. . at the present time with some
rather novel ipproaches" to emergency communications, but that the U.S. transit
industry still is deficient in emergency radio capability, To correet existing
proeblems, fire officials urged that communications improvements be given high
priority for Federal grants to assist transit systems in retrofitting necessary
equipment, and that emergency communications bc included in all future tunnel
construction on both existing and new rail rapid transit systems.

Breathing Equipment.—~Conventional breatring equipment used by firefighters
typically is of short duration and does not provide adequate breathing capability for
the extended periods of time necessary to conduct rescue operations and fight
underground rail rapid transit fires. Although the lives of hundreds of passengers
may depend upon the rescue efforts of firefighters, the lack of adequate breathing
equipment may not only jeopardize the safety of the firefighters themselves, but
make it impossible to reach passengers in time, According to the Administrator of
the United States Fire Administration, ". . .the abiiity of a fire department to
function in the atmosphere that is created by a [rail rapid transit tunnel] fire is
essentially thet of a fire in a high-rise building 1ving on its side. The potential in
this. . . for life loss is extreme."
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Most fire departments have breathing equipment which has only a nominal
30-minute rating, and fire officials say that this is wholly inadequate for
responding to rail rapid transit tunnel emergencies where firefighters may have to
walk up to a mile or more in smoke conditicns, esrrying their equipment to
locations far away from fresh air. Multihour breathing equipment is available, but
users have experienced maintenance and flaminability problems with some types,
and equipment which firefighters find acceptable generally is expensive to
purchase and maintain, The Administrator of the United States Fire
Administration testified that:

Currentiy the major portion of the fire service uses an
open-circuit, self-contaired breathing apparatus that was
designed for use in industry and for mine safety and rescue,
not {or nse in a hostile fire environment, This apparatus
typically weighs 30-35 lbs., is uncomfortable to wear, and
restricts the firefighter's movement, In addition, although
it is rated for a 30-minute service life, the air supply
typically lasts only 16-20 minutes, depending on the
firefighter's work rate, physical condition, and size.

To further complicate the problem, deficiencies in a
particular breathing appsratus unit in the fire environment
often are not discovered until it is actually used in the field,
Within the past year serious malfunctions were observed in
two types of breathing apparatus used during firefighting.
In one instance, serious malfunctions in the regulator
diaphragms of an unreasonably large number of one type of
breathing apparatus were discovered during use in
firefighting operations. In another case, (ailures in the high
pressure hose assembly of another manufacturer's breathing
apparatus were uncovered in the field. In both cases, even
though the firefighters were using "approved" breathing
apparatus, they did not provide the protection necessary for
their saflety,

As a result of a NASA Technology Utilization Office project
conducted in the early 1970's, an improved breathing system
was developed and field-tested. Improvements ineluded a
30 percent reduction in weight, redesign of the harness to
increase comfort, and better visibility through the facc
mask -- all important advances. One industrialized version
of this improved system is currently available, But the new
system is rated for the seme 30-minute service lire as
current gear and still typically does not last that long during
firefighting operations. Although it is more comfortable to
wear, the size and shape of the apparatus still hampers
movement in ecramped spaces and restricts movement
necessary to conduct some firefighting tasks. In addition,
although the new breathing apparatus costs only slightly
mcre than those in use now, it requires installation of &
tolally new high-pressure system for efficiently filling the
tanks, which is expensive, Few departments have been
willing to pay the cost of conversions to the new system,
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While some fire departments serving transit systems, such as CTA and
WMATA, have purchased muitihour breething equipment, others say they cannot
afford to buy the equipment and they look to transit authorities to provide the
equipment as one of the costs of operating a mass transportation system. Before it
began operations in 1979, MARTA purchased 1-hour breathing equipment and other
special firefighting equipment for use by fire services in responding to MARTA
emergencies. However, otiler systems have not been as responsive in meeting fire
services' special equipment needs. Both the San Francisco and Oakland Fire
Departments tried for several years to persuade BART to provide them with
multihour breathing equipment. BART eventuelly egreed to buy the equipment
shortly before the January 17, 1979, fire. However, the equipment was not
provided in time to be used in the fire, According to the United States Fire
Administration, the San Francisco Fire Department was able to fizht the fire only
because the Department had 20- or 30-year-old breathing equipment from Germany
which it had modified.

Washington, D.C., and Arlington County, Virginia, fire officinls told Safety
Board representatives that they need better breathing equipment to fight WMATA
fires but it is too expensive for them (some breathing equipment costs as much as
$2,500 per unit). The Washington, D.C., Fire Department obtained twenty-five
1- hour oxygen masks {at a cost of $975 each) speciiically for use in WMATA
tunnels but was unable to use them because of problems which could cause the
units to burn or explode when exposed to flame. One of the Department's rescue
squads has & limited number of oxygen masks which are usable; however, as of this
repor® date, the Washington, D.C., Fire Department still does not have & sufficient
quantity of breathing equipment which provides adequate capability for responding

to potential fires in WMATA tunnels without endangerirg firefighters' Jives. Most
fire officials called for provision of multihour breathing apparetus to fire services
which may have to respond to tunnel fires and urged that Federal grants be
provided directly to fire depertments for their purchase,

The President of Local Division 1555 of the Amalgamated Transit Union in
Oakland, California, testified that train operators also should be supplied with
portable breathing apparatus to use in the event of fire. He observed that
currently, "The people who are charged with the responsibility of evacuating th..
train are the least protected.”

Fire officials testified that funding also is neede- 7o research and
cevelopment of better, more reliable breathing systems According to the
Administrator of the United State: Fire Administration, the capabilities of
breathing masks made in the United States are deficient, and currently very little
money is allocated to research and development for such equipment.

Mobility.--The mobility of fire serviccs is extremely limited in rail rapid
transit tunnels. Normal means of transporting firefighters and their equipment to
a fire cannot be used beyond tunnel access points, such as stations and vent
openings, where equipment must be offloaded and hand-carried, in some cases
while climbing down ladders in deep shafts and while moving on {oot in underground
trackways from access points which may be more than a mile from the location of
the fire. Such exertion can further tax the capability of firefighters' breathing
equipment, which often is already limited, delay rescue and f{irefighting operations,
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and expose firefighters L- the hszards of live electrical equiprient and trains
moving in the trackways.

Reil rapid transit trains can sometimes be used to transport firefighters and
equipmert to the scene of the emergency, but trains depend on third rail power,
which may be shut down on some sections of track in an einergency, requiring
personnel to offload their equipment and move nn foot. If it is necessary for any
fire service personnel to move on foot in the trackways, fire officials re juire that
power first be removed from the third rail; coordination and confirmation of the
status of track power can mean additional delay. The same problems of mcbility

can complicate passenger evacuation and the extrication of the trapped and
injured,

To overvome these problems, fire officials have persuaded some rail rapid
transit systems to provide special emergency vehicles, such as modified golf carts,
which can be driven on top of the rails to transport firefighters and their
equipment in tunnels and to remove injured passengers. But they also have
encountered problems in using these vehicles. Washington, D.C., fire officials told
Safety Board representatives that emergency vehicles provided by WMATA are
difficult to place on the tracks, and in some incidents, such as the BART fire, the
fire services have experienced lengthy delays in getting emergency vehicles into
operation after they were requested.

THE CURRENT APPROACH TO SAFETY OVERSIGHT

The current approach to rail rapid transit safety is essentially ad hoe, based
upon the voluntary safety activities of individuul transit systems and the transit
industry’s association, APTA, with the assistunce and guidance of UMTA, and the
involvement, to a limited degree, of State or local oversight bodies. Fire officials,
labor orgenizations, and other groups and individuals have suggested that the
current, uncoordinated approach is not adequate to meintain a safe level of rail
rapid transit, and they have called for & more vigorous approach to the
identification and solution of safety problemns, UMTA ancd the transit incustry
believe that the current approach is working and will continue to work to assuie an
acceptable level of rail rapid transit safety. The cuirent safety approach and the
various views of its adequacy are described below,

Government and Industry Safety Activities

UMTA.--In 1978, based on a study conducted by the Departmont of
Transportatior’. Jffice of Environment and Safety, 45/ UMTA was delegated total
respoitsibility for rail rapid transit safety withi.. the Department. According to the
study, the recommendation was based:

. « » ON extensive review and discussion of the issues within

the Department e&nd on the following specific
considerations:

45/ "Rall Rapid Transit Safety Review: A Report to the Secretsry of
Transoortation,” op. cit.
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a. Our present understanding of the nature of rail rapid
transit and our knowledge of RRT [rail rapid transit] safety
weuld not support the imposition of across-the-board
Federel solutions; rather, DOT [the Department of
Transportation} should continue to address specific, known
sefety problems oh individual systems, serving as a catalyst
for change and a clearinghouse for information,

b. A systems aporoach to RRT safety requires the ability
to impact all aspecis of RRT operations from design and
development of rail components through operating practices
and maintenance and repair; UMTA, through the
managenient of its grant program, has that ability.

e. This review of ct-rent activities shows that UMTA is
currently conducting a broader array {thun FRA] of RRT
safety activities, including research and development,
treining, and assistance in the development of safety and
system assurance plans,

UMTA's current approach to .nfety oversight is in accord witt “he
recommendations of the study, wiich were approved by the Secren {
Transportation in March 1978. The UMTA representative testified that v 2
UMTA was assigned the responsibility for rail ~apid transit safety:

. . . we undertook and continue to encourege and achieve
voluntary cooperation between the accountable lceal
operating agencies, industry peers, other interested local
agencies, and the Federal government,

The accountability for the operational viability of a system,
including safety, ultimately rests with the local or regional
decision-maker -- the general manager or senior executive
officer of the transit organization -- who is locally or
regionally accountaple to the public for the safety and
dependability of the system under his control within the
established or changing local and regional social and
political environment.

One of the r:commendations of the 1978 study was the development of "a
policy and management proposel cutlining the appropriate Federal role in RRT
safety, how UMTA should organize and staff for the RRT safety respotisibility,
what the areas of program ernphasis should be, what supportive activities by other
DOT agencies might be necessary, and what additional resources, if any, are
required." This recommendation resuited in the development of a safety program
plan which forms the basis for UMTA rail rapid transit safety activities. 46/

46/ "UMTA Rail Transit Safety Program Plan," issued September 12, 1978, as
revised May 22, 1979,
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Safety responsibility within UMTA is vested in the Office of Safety and
Product Qualification, whieh is one of six offices  under the Associate
Administrator for Technology Development ang Deployment, (Sew figure 8.) Since
the safety office was established in 1973, its staff has increased from two to six
full-time safetr professionals (including two itions added in 1979 ang another
position added in November 1980). The six sa ety L. ofessionals are g} assigned to
the safety office in UMTA's Washington, D.C., headquarters; no safety
professionals are assigned to UMTA's 10 regional offices which perform the initia]
review and processing of applications for grants. (See figure ¢.) UMTA testilied
that:

[Staff members] who are involved in the grant-making
activities are primarily the individuals who would be
working with the recipient of the resources, along with the
staff who are overviewing them in carrying out those
activities, , .,

We try always to have our regional staff and the grant staff
individual { transit systems) ., We
aff, particularly in the research area
8s policy and technical assistance
staff, . ..

Since 1978 dget for safety activities has grown from about
$1 to $1, ' "81. UMTA's safety program plan

ety staflf level equivalent to

expects that t
positions to the safety office,
exclusively to rail rapid transit,

» bUs transit, and
guideway systems).

transit, safety
* system safety, safety information,
s2, UMTA considers System safety the

that its system safety
I Section 107 of the
sit systems to develop
y &nd system assu:ance reviews, safety
and safety inquiries, Since Congress

gation. That investigation was in
involvine the trucks, handbrakes, and
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Federal action was requested by the Transport Workers Union of America after a
series of derailments involving R-46 cars occurred in December 1978 and Jaiuary,
February, and Mareh 1979, The Union testified that Federal action was delayed for
months and that it experieiced a great deal of trouble getting eny nection at all on
its request. UMTA initisted its investigation in August 1979 after the union
contacted the Safety Board, and the Safety Board asked UMTA to look into the
problem.

UMTA'3 activities in assisting transit systems to develop system safety plans
were the result of recommendations made by the Safzty Board on June 16, 1971, in
its Special Situdy of Rail Rapid Transit Salety. 48/ The study recommended that
UMTA require transit systems to submit system safety plans as a condition of
obtaining Federal grents, that formal requirerents specifying the content of the
plans be published, and that UMTA evaluate system safety plans and use its
evaluation as a partial basis for approving release of Federal funds. The Safety
Board also urged that UMTA develop a permanent system safety engineering
capability to evaluate system safety plans.

In response to tiese recommendations, UMTA hired a svstem safety engineer
in 1972 and indiczted that informal evaluation was underway and that formal
requirements would be developed, In 1973, the Safety Board issued its Special
Study of Safety Methodology in Rail Rapid Transit System Development, based on
examinuticn of the BART systein after a BART derailment occurred in October
1972, less than 1 month after the system began operating. Based on this study, on
December 13, 1973, the Safety Board again recommended that UMTA publish
formal requirements for the submission of system safety plans as a condition of
releasing funds. 49/ UMTA initially replied that it intended to establish fcrmal
procedures by the end of 1974 and then reported in mid-1975 that a draft Notice of
Proposed Rulemsking was under review by UMTA staff., To date, UMTA has not
established formal requirements for system safety plans and has not developed a
systematic plan for how safety plans will be evaluated and used to monitor and
improve safety. After the Safety Beard's initial recommendations, transit systems
began developing system safety plans voluntarily, and UMTA informally requested
that the plans be subinitted to it, UMTA and APTA have indicated that all transit
systems under development have completed safety plans, and that system safety
plars for existing systems are in various stages of develcpment, with completion of
all plans expected in 1982,

According to UMTA's safety program plan:

Assessment of adherence to [system safety] plans will be
an important part of UMTA's on-going safety monitoring of
the transit industry. Further, the planned on-site
essessments will afiord valuable experience and exposura to
operating practices and knowledge of the equipiment of the
verious properties for UMTA's safely staff. It may also
serve as a means for unsafe condition determinstion und in
assessing the effectiveness of corrective action(s).

48/ Safety Recommendation R--71-15 and R-71-186.
49/ Safety Recommencation R-73-33,
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UMTA's safety program plan notes that UMTA considered establishing formal
requirements for system safety plans as a condition of funding, but ". . .because of
the large iinpact of such action on the properties and on UMTA, it is felt to be
premature to recommend such an action without substantive justification of the
benefits thet would acerue. Future safety trends or events could indicate & need to
change this stance."” Curvently, UMTA is sponsoring the development of guldelines
for the content of system safety plans.

Since the safety office was establist« s, UMTA's system safety activities have
included limited onsite reviews of safety and system assurance of new rail rapid
transit systems, In 1980, this activity was expanded to include limited reviews of
existing rail rapid and light rail transit systems.

According to the UMTA representative's testimony, a system safety ard
assurance review:

. . .generally consists of preliminary 1 or 2 day site visits or
letters of correspondence followed by several days of
in-depth presentations and discussions following an
established agenda and ideally oceurs at key times in system
development.

Review participants generally include representatives from UMTA, the
Department of Transportation's Transportation Systems Center (TSC), other transit
systems, snd APTA. Safety Board representatives observed several of the earliest
reviews. Pollowing a review, UMTA opresents a report of its findings and
recommendations; however, no requirements are imposed by UMTA. The UMTA
representative testified that "Subsequent correspondence, meetings, and reviews
establish the degree of acceptance and rejection of recommendations and reasons
for these."

With a safety staff increase to 7 3/4 staff years, UMTA's safety plan
estimated that three persons could be assigned to the review funetion in order to
conduct one review of each rapid and light rail transit system each year., At the
current level of staffing, UMTA is performing fewer than half the number of
-reviews projected. Since the review function was established, reviews of new rail
rapid transit systems have been held at MARTA and WMATA, which were still
being developed when the reviews were ccnducted, and the Mass Transportation
Administration at Baltimore and the Metropolitan Dade County Transit System in
Miami, where new systems currently are being designed or constructed. In
PY 1980, UMTA conducted reviews of two existing systems — BART and SEPTA.

UMTA's education and training activities include sponsorship of several
. safety, securily, and system assurance courses for transit industry management
personnel at the Department of Transportation's Transportation Safety Institute
(TS1) at Oklahoma City, and training seminars and workshops (primarily ~elated to
explosives management and system assurance) in various cities. These activities
include training for personnel of rail rapid and light rail transit systems, bus
transit, and Federal, State, and local government employees. The UMTA
representative testified that more than 250 people have attended the TSI courses
and 550 persons have attended the explosives management seminars. The funding
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level for education and training is about $200,000, including tuition and
transportation of attendees at training courses, and a safety staff commitment of
one-half staff year annuslly is devoted to managing these activities. Under this
program element, UMTA is planning a national workshop on rail transit safety for
late FY 1981.

Safety inquiries have been a very small part of UMTA's safety activities,
primarily involving the handling of safety complaints. The UMTA representative
described this activity in her testimony:

We receive a number of safety inquiries, some in the form
of complaints from the public and Congress. Typical
problems include bus operating equipment, . . improper
maintenance and control of safety-related equipment,
unsafe operating practices on buses, and malicious damage
to transit operating equipment. Each inquiry is followed up
to sssure that legitimate safety problems are properly
remedied by the affected property. This is usually done
throwgh written correspondence; however, numerous site
visits have been made to get first-hand knowledze of the
problems and to meet with the responsible transit officials.

Safety Information.--Safety information activities involve the collection,
analysis, and dissemination of data about the safety of rail transit systems, Under
this program element, UMTA issues annual rail rapid transit accident and incident

reports; is developing a new rail transit accident and incident reporting system; and
collects safety information from other sources.

Rail rapid transit systems currently are rot subject to formal requireraents
for the reporting of acecident and incident data. However, although a court
decision overturned FRA's rail rapid transit safety authority in Decen ber 1977,
FRA conlinued to collect data submitted voluntarily by transit systems to FRA's
Railroad Accident/Incident Reporting System (RAIRS).

The Department of Transportation's 1978 study of rail rapid transit safety
reviewed this system and found that it was tailered to railroad safety needs and
was "not designed to obtain the mcst relevant information sbout the causes of rail
rapid transit accidents, fatalities, and injuries.” The study recommended that a
new reporting system be designed for transit systems and that UMTA, in the
interim, require transit systems to submit accident and incident reports to UMTA
in the FRA reporting format as a condition of Federal grants.

As a result of the 1978 study, rail rapid transit systems are submitting
aceident and incident reports in FRA'% format to UMTA voluntarily, at UMTA's
request, and UMTA has used these reports to issue annual rail transit safety reports
for 1978 and 1979. During the last 2 years, UMTA has been developing a rail
transit "Safety Information Reporting and Analysis System” (SIRAS) and is now in
the process of promulgating reporting requirements under the new system for both
rail rapld and light rail transit systems, The UMTA representative testified that
UMTA anticipated that reil rapid transit systems would begin reporting under
SIRAS on January 1, 1981, with light rail systems to start reporting sometime later
in the year.
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Since 1972, UMTA also has coliected information about rail rapid transit
accidents by participating in the Safety Board's accident investigations and
gathering information f(rom transit systems through discussions, meetings, and
correspondence. The UMTA representative's testimony and its safety program plan
indicate that these activities have been receiving lower priority because of the
emphasis on the SIRAS project, but are expected to increase when SIRAS is
completed. According to the safety program plan:

UMTA will have to play a much more active role in this area
in the future. Either in support of {the Safety Board] or
acting in its own interest, UMTA will have to fuenish
technical personnel at accident sites for investigatory
efforts. Additionally, participation in public hearings and
examination of investigatory data and findings will be
required.

The plan states that "The workload will be very heavy when aceident investigations
ere under way. At times, several members ¢t UMTA and other organizations will
be involved." However, UMTA would be able "to forego the need to have all the
expertise in its own staff" for investigative activities by getting technical support
from FRA and TSC. On that basis, it was estimated that the equivalent of one
UMTA safety professional full-time would be able to cover both the investigative
activities and the development of directives and procedures for Section 107
investigations,

Safety Research.--UMTA's safety program plan states that "The general
safety research eflort is the newest UMTA safety program activity and is least
defined or formulated at this time." Currently, UMTA is sponsoring two ongoing
safety research and development (R & D) projects, one which began in 1978 and
another which began in 1979. Future safety R & D activities have not yet been
identified,

The two current projects are the development of omergency preparedness
guidelines for rail rapid transit systems and the development of flammability
standards for materials used in the consteuction of rail transit cars,

According the to the UMTA representative, the emergency preparedress
guidelines project "had its genesis as a result of the [BART) fire in early 1979 and
the ensving recommendations of several Investigatory bodies, particularly the
{Safety Board]." The UMTA representative gave the following description of how
the project's results will be used:

Since there are many site-specific differences among the
properties, it is not reasonable to set absolute standards and
procedures for emergencies. Instead, by assembling all of
the best means used for coping with these problems,
individuel properties will be able to review their own
emergeney programs, identify areas where jmprovement is
needed, and take action to make these improvements.
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In 1980, two workshops were held on the emergency procedures project, and
APTA and the individuel rail rapid transit systems have established committees to
prepare individual sections of the document, Plans call for a workshop and training
session at one of the rail rapid transit systems in early 1981 as the document is
completed, and UMTA plans to use the emergency procedures document "as a
reference" in future safety and system assurance reviews.

The second safety R & D project, the development of materials flaminabuitity
standards for rail rapid transit cars, is deseribed in UMTA's safety program plan:

TSC has been active in developing materials flammability
guidelines for several years. In 1976, a preliminary set of
guidelines were produced, and several rail properties have
used some of the guidelines in new car specifications.
Because of the informality of this process, and limited
coverage of the guidelines, a full-scale standards
development program was started al TSC in FY 1978, This
is a multi-year project which will culminate in a set of
standards which will be available for promulgation during
FY 1930.

The UMTA representative testified that the fire safety standards for
matarials will be formally imposed on transit systems in early calendar year 1981,
making their use mandatory as a condilion for grants for rail rapid transit cars,
The safety program plan originally projected the FY 1930 level of UMTA staff

effort on the fire safety standards preject at a one-quarter staff vear level, with
$250.1:¢ in contract support from TSC and $25,000 for technical support from rail
transpoctation systems,

Other fire safety R & D activities which UMTA has supported have included
TSC's development of a materials data bank on the fire characteristies and physical
and chemical properties of nonmetatlic materials used in transit cars; an evaluation
of the fire, smoke, and toxicity hazerds of the electrical insulalion of wires and
cables used in transit cars (the "smokeless cable" project, scheduled for testing in
late calendar year 1981); and the evaluations by the National Bureau of Standards
of the fire hazards of BART and WMA'TA vehicles. UMTA also is supporting BART
with a grant to conduct full-scale fire testing of BART cars.

UMTA intends to develop its safety R & D program and to identify future
safety R & D projects. According to the safety program plan:

Although the general cafety level of rail transit is
considered good, there are problem areas evidenced by
existing data. Research should be conducted towards
eliminating or ameliorating these problems or other
problems, No such organized effort currently exists within
the rail transit community since in general the individual
properties are pursuing their own problems. Further, no
mechanism has previously been available for evaluating
safety problems in a general or generie sense, The safety
informetion system under development [SIRAS] will afford
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this means of comperative and causal analysis to aid in
conducting a meaningful research program. Existing data
from the FRA [RAIRS] sysiem and other sources should be
sufficient to establish a program structure and possibly
address some problems in the immediate future,

The safety program plan states that "Industry advice on the research program
will be obtained to insure the practicality and reality of the research to be carried
out."

The UMTA representative testified that UMTA's safety research program will
be aimed "at the more nationslly significant and critical safety problems of a
generic nature. Site-specific problems are of concern also, but the particular
property involved is expected to remedy this class of safety problem."

To idertifv and set priorities for R & D, including safety R & D, UMTA has
conducted four national R & D priorities conferences in the last 4 years.
According to the UMTA representative:

Suggested safety research projects are to be discussed in
detail for prioritizing at the UMTA National Workshop on
Rail Transit Safety in late FY 1981, The transit industry
will have an opportunity at this workshop to present their
safety research needs and clarify the approach to high
priority projects.

UMTA's safety program plan projects the use of one safety professional full-
time to establish and direct safety R & D activities. Budget estimates submitted
to the Congress by UMT \ in March 1980 projected the following funding levels for
safety R & D: 50/

Potential future safety R & D projects identified by UMTA include the
development of rail car crashworthiness design standards, study of human factors-
related causes of collisions and accidents, and research on slips and falls in stations
and on platforms.

FUNDING LEVELS {Thousands of D.llars)
Fiscal year: Amount:
1978 and prior 0
1979 130
1980 S70
1981 350
_____ Future 600/yr.
Total Cost 600/yr.

50/ "Fiscal Year 1981 Budget Estimates for Research and Training," submission to
Congress,
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The UMTA representative testified that it conducts a Federal assistance
program “first and foremost,"” and that in addition to its safety program activities,
it has awsrded o transit systems grants in which safety improvements are both
explicit and implicit features. In Ler testimony, the UMTA representative listed
the following of safety-related grants:

o A $10.8 million capital grant to the Mrssachusetts Bay
Transportation Authority (MBTA) in 1973 to assist in
the improvement of subway fire-fighting capability,
lighting, and ventilation,

A $500,000 technical study grant to BART in 1973 to
assist in the resolution of safety and system
availability issues. In March 1980, a capital grant for

1.3 million was given to BART to essist in
replacement of the polyurethane seats in its ra.. rapid
trancit vehicles., In addition, UMTA is supporting
BART with a grant to conduct a full-scale fire test on
its vehicles,

In 1976 & $275,000 vechnical study grant to CTA to
evaluate CTA's technical management practices
perteining to safety, equipment reliability and
maintainability, quality assurance and system
availability/dependability of the rail system. As a

result of this study, two additional grents have
recently been given: $50,000 to develop improved
accident analysis techniques and $68,000 to develop an
improved motorman refresher training program,

A $282,000 grant to WMATA was awarded recently to
develop improvements in safety training programs and
getivities.

UMTA's representative testified that the agency also has sponsored research
which is not classified as safety research but which does have a relationship to
safety. These research activities include: the development of a National Design
Practices Manual for rail transit systems, which will include a chapter on safety; a
rail cer standardization project with car and subsystem specifications, which will
include the materials flammability standards now under development; the
incorporaticn of subway fire simulation into a subway environmental simulation
computer model which is used in the design of new rail transit systems; and
participation in the development of voluntary standards for safety headways (the
minimum operational spacing oetween trains) by the Institute of Electrical and
Blectronices Engineers.
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State,/Local Oversight Bodies,—According to the Office of Technology
Assessment:

Regulation of a transit syster1 by an external agency is not
an easy matter. It requires establishing an organization,
staffed by technicelly competent and experienced personnel,
to write standargs, review plans and designs, and conduct
tests and inspections. Even if the necessary personnel could
be found, it might not be practical at the State or loca’
level 10 create such an agency. 7Typically, a State contains
only one rail rapid transit system; and to establish a special
guthority to oversee a single operating agency might be a
governmental extravagance,

For this reason, most publicly owned transit agencies are
self-regulated, both for safety and economic matters such
as fares and the level of sevvice, As public or quasi-public
bodies, thev respond to» the influences of the political
system by which they are created and to the economic
constraints imposed by the use of public funds. 51/

WMATA, which does not have a specific oversight body, testified that its
location in the Nation's Capital subjects it to occasional oversight by the U.S.
Congress. For example, the April 16, 1980, fire i a WMATA tunnel resulted in a
hearing on the incident by the Metropolitan Affairs Subcommittee of the House
Committee on the District of Columbia. However, that subcommitiee is concerned
with metropolitan affairs generally. It has no full-time, professional safety staff
and is not regularly concerned with WMATA safety; it acts only when a particular
problem or issue comes to its attention.

The California Publie Ultilities Commission is ti:e only oversight bedy at the
State or local level which oversees rail transit safety on a continuous daily basis.
The safety oversight function of the California Public Utilities Commission has
evolved in piecemeal fashion, in response to sp2cifiz accidents and incidents, into a
Transit Districts Safety Branch, including a BART Safety Section, staffed by eight
saf¢ty professionals. The Commission began overseeing preoperational testing of
BART in 1971 with two people assigned part-time, After a BART ftrain accident in
which a train failed to stop a. a terminal station and crashed into a parking lot, the
California Legislature authorized two full-time Commission staff positions for
monitoring BART safety, After three more BART accidents and incidents,
including one in January 1975 which resulted in a fatality, the Legislature
authorized a Commission staff increase of four positions for transit safety
oversight.

In spite of the growth of its safety staff, the Commission testified that its
oversight capability remans limited, and its approach to BART safety has been
reactive rather than preventive,

51/ Op. cit,, p. 167,
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The Commission, with its limited baze informaticn and its
limited resources, does not provide BART with guidelines
for operating a safe system and preventing accidents.
Instead, the Commission reacts to BART incidents, reviews
problems retrospectively, and then orders corrective
measures.

The Commission noted that its staff has participated actively with BART in
the design of new equipment and develocpment of new procedures, but that it hes
intervened in BART management and operation only in response to serious
accidents or incidents on the BART system. For example, after the BART fire, tnhe
Commission ordered the Transbay Tube closed pending correction of safety
problems disclosed by investigation of the incident, The Tube remained closed for
sbout 3 months until the Commission was satisfied that safety hazards had been
reduced satisfactorily, The Commission testified that "Many of the unacceptable
conditions had existed for several years before the January 1979 fire, yet it was
only when an accident occurred that the Commisssion was able to address fire
hazards."

After the BART fire, the Commission also ordered many other siiort-term
and long-term safety impiovements, including elimination of the toxie
polyurethane materials in BART's transit car seats (completed November 1, 1980),
fire-hardening of car floors, improved procedures for emergeney tunre! ventilation
and emergency evacuation from trains, and improved communications, While the
Commission feels that these and other improvements have made BART safer, its
representative testified that reactive safety regulation leaves mniany serious
problems unsolved.

The Commission cited four problems created by a reactive approach: (1)
postaccident intervention, such as the Transby Tube closure, entails a major
disruption of service (with adverse social and economic consequences); {2) reaciive
regulation breeds friction between BART's Board of Directors, who are responsible
for ooth safety and operations, and the Commission, which is responsible only to
oversee safety; (3) "the current regulatory framework provides BART with scant
guidance as to the level of safety" the Commission will find acceptabie; and (4)
"Finally, the current approach addresses and rectifies past problems, but does little
to prevent future safety hazards that might arise in unrelated arezas.”

In his testimony, the BART representative agreed that regulation by the
Comrission has not been without problems, largely because in monitoring BART
safety, the Commission often must make subjective judgments, The BART
representative testififed that:

There exists no one set of accepted guidelines, criteria or
standards by which the State of California can nieasure or
verify the various safetly issues involving BART. Too often
decisions are based on individual opinions and preferences
which have brought into question the issue of who is
ultimately responsible for the safety of the system,
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The Commission believes that it needs to move from an approach which is
exclusively reactive to one which enables it ‘o act prospectively, but it needs
"clear guidelines and performance standards for attaining levels of cperating safety
that are acceptable to both the transit propeity and the regulating agency.” In the
absence of comprehensive national performance standards or guidelines, the
Commission is actively exploring the possibility of develeping State performance
standards, First, it has begun efforts to explore the feasibility of establishing
saiety standards for fixed guideway rapid transit systems. It also has applied for
an UMTA grant to begin an investigation that would assess the current state of the
art of fixed guideway rapid transit safety standards, guidelines, and regulations,
The Commission's representative testified thet this investigation would be
undertaken as a prelude to the ultimate determination of whether realistic State
safety standards can be developed for rail transit systems,

The Commission’s representative testified that it is:

...8ll too aware of the difficulties presented by the
current regulatory framework in which the Commission
makes ultimately subjective de'erminations of "how safe is
safe enough?"

Safety standards will establish clear goals for the operating
pr-rerties. Necessary safety improvemnts can be under-
ts .n prospectively. With stated guidelines for attaining
and maintaining transit safety, an operating property can
plan future innovation without the threat of unexpected
intervention by the regulatory authority,

From the perspective of the oversight agency, enforcement
of its safety obligations becomes more efiective. When a
standard is violated, the agency acts. The degree of
subjective deciston-making is reduced significantly, to the
benefit of ali.

Industry Safety Activities,—Safety activities in the rail rapid transit industey
are c& ried out by individuai transit systems and by APTA.

Each transit system has its own safety staff. The MARTA representative, for
example, testified that it has five engineers working in safety--its Manager of
Systems Assurance, two engineers dedicated to system safety and reliability, and
two safety engineers, one for construction and one for operations. In addition,
MARTA's consulting engineer has two system safety specialists. Thne CTA
representative testified that it has a staff of 22 in its safety department, plus 5 or
6 people in maintenance who are dedicated specifically to safety work, and 2
principal safety coordinators ir its t(ransportation department. WMATA listed
seven people in safety engineer, a safety inspector, and the safety officer.
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Reil rapid transit systems testified that tieir safety activities include the
exchange of safety information among systems, including information about
accidents and incidents, the development of system safety plans, participation in
safety meetings and workshops, and supporting and participating in the safety
activities of AFTA and UMTA.

The BART representative testified that it has:

. . . set up some rather formalized programs in asscssing the
various safety asprats of the [system] by structuring in
such & manner that you have separate projects governing the
car, the wayside communications, passenger information and
$O on.

Since the Transbay Tube fire, we have taken ell of the
recommendations that came from many agencies, ineluding
our own knowledge of th~ . ‘tem, put it into that particular
program format, and we  .ucrently now assessing each one
of those elements we [ oritized to begin with, and going
through each one of those on all aspects of the system.

We do have formal processes for assessing the safety of any
modification that may occur on the system. Those are
available, They sre provided to the Public Utilities
Commission on 8 regular basis.

We analyze all operating incidents that, while they may not
have . . . resulted in an accident, if it looks like they may
have, we analyze, investigate and determine what can be
done to preclude those, and that is a part of the on-going
safety evaluation process at BART. .

We also involve outside agencies in that. There is a fire
committee that has members from all of the 14 [local fire
departments), that we take input from them and we s8lso
provide input. We eanalyze each incident where the fire
departments are called on a BART situation.

So that there is total understanding by both BART and the
fire departments as to how that response went, where were
the weaknesses, what can be done to improve them. And a
number of things have come out of that committee, and thet
committee is not a new committee....[t's been in
existence in one form or another since 1964,

Representative of other systems testified that they also have committees
which involve local fire departments, and transit systems have their own systems
for compiling data on accidents and incidents as well as system and equipment
performance and reliability.
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APTA conducts a variety of safety activides which include research,
publication or reports and safety documents, the collection and dissemination of
safety information, sponsorship of workshops, conferences and safety meetings, and
safety services and support to its memhership and to UMTA. APTA describad its
activities in detail in its tastimonv and in a Mav 13, 1980, letter to the Safety
Board.

APTA's representative testified that about 40 percent of its research is
funded by UMTA, Its research projects include or have ineluded:

o The development of an  emergency procedures
document for the UMTA under a safety and system
assurance contract, A draft outline has been
completed and six APTA committees composed of
transit systermn personrel are working to complete the
docume:st and deliver it to UMTA earlv in 1981.

The development of a National Design Practices
Manual., APTA completed the 'irst phasz of the
projeet for UMTA in October 1979, developing a
detaiied outline, format and scope of a scries of
volumes that will be written by another UMTA
contractor to guide planning, design, development, and
implementation and improvement of rail systems and
system elements. A chapter of the manual is to
address safety issues such as materials flammability
and toxicity, safety design, operational safety, anc¢
emergency response requirements.

The development of Guidelines for Design of Rapid
Transit Facilities, published in Jsnuary 1979, which
includes safety subjects such as fire protection,
materigals. and life safety.

The development of draft content guidelines for rail
system safetly pregram plans, which is to be completed
by snother UMTA contractor and published by UMTA
to assist transit systems in revising and updating their
system safety plans,

APTA also is involved in the smokeless cable research project, & materials
criteria and testing program, and NFPA's committee to develop a fire and life
safety «tandard for fixed guideway svstems. In this smokeless ceble project, APTA
is supporting TSC's study with an advisory board of nine electrical eable experts.

For future research and development, APTA's Five Year R & D Program
Planning Manual identifies safety and other subjects in which APTA has asked
UMTA to fund R & D projects. Safety-related subjects are:
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Fixed and Motor Stairs Safety Study

Physiological and Psychological Ramificatiors of Stalled Trains
Safety Training Film for Rapid Transit Systems

Fail Safe Design Manual

Fire Detection and Extinguishment

Optimum Car Design Features for Fire Safety

Guideway Intrusion Detection Device Development

Derailment Detection

In addition to the research documents prepared for UMTA, APTA also
produces Moving People Safely as a general safety guideline for rail transit
systems. According to APTA, Moving People Safely addresses areas of safety
procedures common to most rail systems,

Ih connection with UMTA rescarch projects or on its own, APTA has
conducted or participated in workshops. conferences, and meetings wkich involve
safety issues. A workshop on emergency procedures in Washington, D.C., included
representatives from UMTA, APTA, TSC, the Washington, D.C., Fire Department,
and safely and operations personnel from 15 rail rapid and lipnt rail transit
systems. At the workshcp, participants identified six areas to be nddressed hy the
emergency procedures document project. Another workshop is planned at MARTA
to permit transit system personnel to review emergency drill. The APTA Rapid
Transit Conference held in Montreal in Junc 1979 included a workshop on fire
safely which included presentati»n of three pspers on the BART fire, APTA's 1980
Rapid ‘Transit Conference in San Francisco included workshops on emergency
response capabilities, the state of the art in fire sefety, and accident investigation
techniques and analysis,

“he APTA representative testified that once of its activities is the
dissemination of safety information to its members. 'n its letter, APTA reported
that it had sent to all rail transit sefety officers copies of he Safety Board's
accident investigation report and a report by a board of inquiry conyened hvy BART
to investigate the RART fire. Inresponse o Safety Board recommendations, APTA
also is collecting from its members information on their methods, practices, and
procedures for uncoupling transit ears in case of emergency, and on the training of
employees to carry out such procedures where thoy are used.

Other activity is carried out by APTA's Technical and Resecarch Services
Department, which provides staff resources to manage industrywide safety
programs, to suppor: APTA's Rail Transit Sefety Comniittee, and to fuinish staff
assistence and industry experts to support UMTA's safety activities,

APTA has established a Rail Safety Service and a Panel of Inquiry Service fcr
rail transit systems, The Rail Salety Service, at the reguest of a transit system,
sends a team of experts to assist in the development of a system safety plan, to
review a system safety plan for conformance to the draft content guidelines for
system safety plans, or to provide orsite inspection of a systen's safety program
for adherence to its system safety olan. After a major accident, when requested
by the chief executive officer of ihe transit system, APTA will convene a three-
member Panel of Inquiry comrosed of chief executive officers of rail transit
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systems. The panel will investirate the uccident, determine its cause, make
recommendations, and issue an independent report,

Yiews on the Adequacy of the Current Approach

There are differing views as to whether the current approach to safety is
adequete. According to the Office of Technology Assessment:

The opinion within the transit industry is that self-
regulation is a workable solution., The excellent safety
record of rail rapid transit is cited as procof that a self-
regilating bodv can manage its affairs in a responsible
manner, with the public interest as a foremost concern. The
opponents of self-regulation, while not questioning the
integrity and sense of responsibility of the local transit
system officials, point out the inherent danger of vesting a
single agency with the authority to conduet transit
operations und oversee the results. Both sides of the
argument have merit, and one of the basic issues in the area
of public policy for rail rapid transit is to find a proper
balance between external regulation by a State or Federal
agency (or some combination thereof) and responsible
management by the local operating authority, 52/

During the Safety Board's public Learing, witnesses discussed the adequacy of
the current approach and whether or not there is a need for increased oversight or
regulation of the safeiv of rail rapid transit svstems ov minimum Federal safety
standards. The views expressed by the transit industry, UMTA, fire and labor
officials, and others are deseribed helow.

Trausit Industry Views.--Transit industry witnesses testified that tie current
approach is effective and that the imposition of msandatory Federal safety
stan<ards would not improve safety and could even be detrimental to safety.
Transit officials testified that uniform safety standards would be unviorkable or
impnssible to develop berause each system is different in its design and operation
and safety problems are, therefore, "site-specific” to each system. Transit
officirnls also contended that formal safcty standards could hamper their safety
efforts by limiting their flexihility to deal with problems; ov leaving them with the
responsibility but not the authc ~ity for safety; and by causing them to devote their
time, effort, and resources to increased paperwork and administration,

Rail rapid transit system officials also believe that increased safety oversight
and national minimum safety standards are not necessary. The good safety record
of the industry, they sav, shows that the voluntary approach to safety has been
effective. For example, the NYCTA representative testified that:

52/ Op. c.t., p.167
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First, regarding the nced for safety standards for rail rapid
transit vehicles, we believe that they are not necessary. We
think it importent to realize that, since the inception of rail
rapid transit service 75 years ago in New York City, the
Transit Authority and its predecessors have prepared their
own specific: tions for the purchase of cars, We have always
recognized the need for safety awareness and have applied
it to minimize the visk of fire or accident on our vehicles,

Industry groups, such as the Institute of Rapid Transit and
its successor, the American Public Transit Association, have
disseminated a continuous flow of information within the
industry. Numerous publications and guidelines have been
put forward., With this exchange of information, with
review of guidelines, with tailoring vehicle specifications to
our own individual properties, we have been able to, through
an evolutionary process, achieve reliable and safe vehicles.

Efforts are now underway by APTA, in coordination with
UMTA, tc attempt to slandardize those portions of the
specifications which can be standardized. Tais is a
worthy hile effort endorsed by the industry,

We do not believe that the establishment of another set of
minimal [sie] safety standards by any Federal, State, or
other governmental agency would aid us in improving safety
in rail rapid transit.

The safety record for rail rapid transit is excellent. In our
view, the record could not he improved by the establishment
of a Feceral safety standard for rail rapid transit cars.

‘The approach that has historically been taken has kept
accecuntability for vehicle design at the local levei, The
management of each property has had to act with
imagination and initiative in implementing those programs
that are necessary to achieve an adequate level of safety.

What has happened over the vears is that this local
initiative, in trying to assure an adequate level of safety,
has actually provided a superlative level of safety.

Transit officials also feel that they have learned a great deal from the
accidents and incidents that have occurred and that this has improved safety. The
NYCTA respresentative noted that each incident is followed by a review of its
procedures to see where improvements can be made. The Montceul representative
testified that its experience with major train fires led to action to correct the
specific safety problems that were revealed by that experience and resulted in
increased attention to safety. Mont. 2al officials feel that the improvements have
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greatly increased the system's safety, At the same time, the Montreal
representative stated that:

If in this presentation ! gave the impression that we have
solved all the problems related (o fire safety, this is not so.
We still have a lot to learn and a lot to do in this field.

3 % & % 2

In the operation of a rapid transit system, we must he
humble and safety must remain our first concern, as we are
all subject to circumstances and fate.

The transit industry's major objection to Federal safetly stundards is that
because each system is unique and has different physical design and cf-erating
characteristies, it wovld be difficult if not impossible to apply meaningful, uniform
safely standards to all rail rapid transit systems, According to the BART
representative, the physical differences among transit systems alone require the
more flexible, guideline approach that is being taken hv the industrvy and UMTA. In
emergency communications, for exaniple, the BAR?Y representative testified that:

. . it is difficult to make general assessmeirts as each
property must be evaluated in light of its own operating
considcrations. For instence, a property entirely
aboveground differs radically in communications aspects
than one partially or totally underground.

Likewise, an operation like BART in dealing with 14
separate {'re departments will have needs different from an
operator dealing with only one fire department. One can
state, however, Llhat reliable comnurications must exist
between the property's control center and the command
personnel of the local emergency response ageneies,

in presenting a description of some of the safety features of its system, the
CTA repiesentative testified that:

... comments relating to emergency evacuation procedures
and training are site-specific to. for and about the CT4
rapid transit system. As such, the details... may not, nor
asre they intended to be, directly applicable to all other
transit properties,

The numerous differences in equipment, conditions,
situations, and so on, clearly indicates the nced for and
importance of dealing with matters at the local site level.

In general, the transit industry is greatly concerned that safety standards
would dictate in detail exasctly Low a transit system would have to meet a
particular requirement. For example, the NYCTA representative testified that it
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has fiberglass seats in cars, with no padding, but if a Federal standard specified
that seats must be padded with certain materials (for fire resistance), NYCTA
would have to add padding to its seats. The MARTA representstive testified that
it does not need ladders to evacuate passengers from cars, but ". , . if there was a
rule which said, 'Thou shalt carry a ladder, and it shall be four or five feet long,’"
MARTA would have to have ladders it would never use. "Each property is site-
specific with respect to its design. If you attempt to mandate, 'Thou shalt perform
this function in this fashion,' . . .it can create many, many problems," the MARTA
representative said,

While all of the transit systems believe that they are "site-specifie,” or
unigue, they acknowledged that they do have elements in common. Although the
BART representative believes that it would be difficult to establish safety
standards which would be applicable to all transit systems, he noted that:

. . .there are commodities between the properties. There
are certain eiements that are common, like the ability to. ..
evaci'ate effectively, to have the planning in place and the
training and drilling to insure that, when you need to
evacuate, that those things can occur and can occur
effectively.

Transit officials also are concerned about issues of authotity, responsibitity,
and accountability. They believe that they are ultimately accountable and
responsible for the safety of their systems, and that external safety authority
would reduce their ability to provide for safetv. The BART representsacive, for
example, testified that:

The current approach places the responsibility and authority
for safe operations squarely upon the [transit system]
operator. Addcitional regulation could well serve to diminish
the effectiveness of the operator by placing authority in the
hands of another body but still holding the operator
responsible,

The BART representative said that it has had those kinds of problems with
regulation at the State level by the California Public Utilities Commission,
According to the BART representative, if issues of authority, responsibility, and
accountability are difficult to manesge at the State or local level, Federal
regulation would worsen the situation.

Transit svstems testified that they need the flexibility to address safety
problems at the local level, Because their resources are limited, they have to be
able 10 set their own safety priorities, The APTA representative testified that:

In the area of fire protection, the high costs of adding,
modifving, or replacing existing facilities generally requires
that there be a verv high benefit to justify such large
expenditures. Local responsibility is the most effective
means of ensuring fire safety in transit.
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The NYCTA representative testified that:

Safety items such as special fire equipment, improvements
that can mitigate serious fires, smoke and other emergency
conditions are necessary and should be included in our
ongoing program, and to a large extent they are,

But it should be noted that the relatively simple
installations that we're talking about are costly because of
the magnitude of the system that we are ‘nvolved in, For
example, a wet fire line throughout our 125 miles of subway
system would cost some $40 millicn and take more than
5 years to install and put into service. While this would be a
safety asset, it must be weighed against the other needs of
the system.

£ % 2 % 2

We are all aware that we will not, in the foreseeable future,
get anywhere near the amount of money that we deem
necesssry. So in estatlishing our improvement program, we
must constantly weigh the system's needs against the
resources available.

And in doing that, we at the New York City transit system
are providing what is necessary for our ridership and for the
continuing successful operation of our plant, and we are
providing what is needed foi safety improvements.

One of the objections transit officials have to Federal regulation
is their assertion that it could actually harm safety by imposing
paperwork and administrative requirements that would strain their
limited resources,

The APTA representative testified that:

Rigid standards that do not reflect the many and necessary
differences in design, construction and operation of the
existing transit systems will not serve any purpose and can
only result in dissipation and waste of fire safety-related
efforts within the transit organization. The [Occupational
Safety and Heelthh Administreticn, lesson need not be
repeated. Countless hours and funds . ere spent in applying,
revising and changing inconsequential details to conform to,
in many cases, arbitrary, inappropriate (occupational safety
and health] standards.

What is needed and what is being developed are guidelines
for many areas of equipment and facility design and
operation. Such guidelines will permit and encourage rapid
deployment of the benefits of the guideiines.
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The WMATA representative testified that:

We believe that additional oversight or regulatory
authorities can only impede [the safety} process and
thereby decrease safety.  Any additional oversight or
regulatory authority that requires us to divert resources
from identification and correction of problems to providing
additional information or responding to inquiries by
oversight or regulatory authorities may degrade safety.

All of the transit industry witnesses agreed that the current safety approach
of developing voluntary safety guidelines is the most effective way to maintain a
high level of rail rapid transit safety.

UMTA Views.--UMTA believes that the current safety approach is effective,
although it intends to make some improvements in its activities. For example,
UMTA has asked Congress to authorize certain changes in its Section 107
authority, primarily to make its investigative authority applicable to all transit
systems which receive or have received grant assistance and to permit UMTA to
ascertain whether an unsafe condition exists. UMTA also has asked that it be
allowed to set "safety criteria and standards" to be used as tools in invesiigations
of unsafe conditions. The UMTA representative testified that Section 107
currently does not explicitly grant this authority.

UMTA believes that it may be necessary to "estadblish standards in a
particular investigation” since there are no national standards. UMTA emphasized,
however, that "this is not intended to be authority for setting oversll national
standards or regulations for application to rail operations.”

The UMTA representative indicated that one of its most urgent needs is to
formalize and codify its safety program, which for some time "has run on an
informal basis,” The agency intends to document and publish its safety program
early in calendar year 1981,

According to the UMTA representative, its role as a financia! assistance
agency primarily means that:

. . . our safety responsibility must focus on the planning of
safetv features and procedures in new or rehabilitated
systems, vehicles, or services. We have accomplished this
through the planning and guidance and valuable produets of
R & D made avatilable to grantees,

UMTA testified that it does not currently have the authority to impose
formal safety regulations on rail rapid transit syvstems, and it does not believe
formal safety regulaticn would be beneficial. The UMTA representative testified
that the current, voluntary approach is the only way to provide for the safety of
transit systems:
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The best we can do is to assure that Federal processes and
resources are in place and are maintained, to produce
informed decision making at the local level leading to
transit and related public sector investments which assure
operational safety.

UMTA rejects the idea that Federal safety standards are needed and would
improve safety, based on the site-specific characteristics of transit systems and on
the view that serious authority and accountability problems would result. The
UMTA representative testified that:

By statute we cannot regulate the operating practices of our
grantees, nor do we wish to, since we believe that formal
regulations would be close to unworkable due to the unique
nature of each system. The fact that regulations would
need to be "minimum" standards and quite likely could
impede creativity and flexibility helped us to arrive at this
posture.

However, UMTA distinguishes between safety requirements imposed on a
system before it receives a grant and the application of mandatory safety
requirements after the fact, For example, UMTA intends to place safety
conditions {for materials flammability) on grants for new transit vehicles, but does
not intend to impose any safety requirements retroactively on existing veticles.

Federal intervention through formal safety regulation, according to the
UMTA representative, is to be avoided. She testified that:

The aceountability for the operational viability of a system,
including safety, ultimately rests with the local or regional
decision-maker--the general manager or senior executive
officer of the transit organization--who is locally or
regionaily accountable to the public for the safety and
dependability of the system under his contcol within the
established or changing local and regional, social and
political environnment.

UMTA action to preempt local or regional accountability for
one or more safety-relaled decisions could implicitly
generate UMTA accountability for all such decisions. This
is a situation to be avoided, for we cannot acquire the
detailed system and environment knowledge necessary to
make informed decisions for the safety of systems we do not
manage.

Fire Officials' Views.—Fire officials believe that the current approach to safety is
not adequate. They testified that basic fire and life safety prineiples have not
been applied in the design and operation of transit systems, and that there
consequently are numerous safety problems which the current safety approach has
not been adequate in correcting,
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The NFPA representative testified that:

Considering the prevalent use of combustible materials in
modern subway cars, inadequate means of egress, and the
lack of automatic fire detection and fire extinguishing
systems in many rapid transit systems, the passengers on a
fully loaded train may not have time to exit to safety in the
event of a fire. Until those problems are corrected, the
possibility of a major life loss from a repid transit system
fire continues.

Fire officials believe that muany of the existing safety problems have
developed and persisted because neither UMTA nor the transit industry have
involved the fire services effectively in their safety activities or in the
Jevelopment of transit systems. When fire officials attempt to become involved or
to make recommendations, they often are unsuccessful. In many cases, they find
that their safety recommendations are rejected for economic reasons, and even
when they are accepted, action on safety improvements often is delayed. A major
problem, they say, i the lack of minimum safety guidelines or standards for rail
rapid transit svstems.

The Administrator of the United States Fire Administration said he disagreed
with the stateiments of transit officials that the fire services have been included in
industry safety activities. "The most common complaint I hear from the fire
service," he said, "is that thev lL.ve not been included at UMTA meetings or at
APTA meetings.” The San Francisco Fire Chief testified that at APTA's Rail
Repid Transit Conference in San Francisco in June 1980, ". .. there wasn't one
person from the fire world, from the fire service, that was invited, that was part of
a panel. We didn't know anything abcut it. We read about it in the newspaper in
San Francisco." A list of 410 participants at one UMTA research and development
priorities conference included no fire service representatives. 53/ Other testimony
indicated that tle emergency procedures workshop sponsored by UMTA and APTA
in Washington, D.C., included transit system representatives from all over the
United States and Canada. but the only fire service involved was the fire
department of the host city.

Fire services have been involved to some extent in the development of the
newer rail rapid transit systems, but thev feel they often are not involved early
enough when the system is actually planned and designed. If safety requirements
are not included while a system is on the drawing board and built in during
construction, fire officials indicated, they may be difficult or impossible, as well as
costly, to make later. And fire officials noted their frustration in attempting to
persuade transit authorities to add safety improvements. According to San
Francisco's Fire Chief:

53/ American Public Transit Association, ' rc eedings of the Third UMTA R & D
Priorities Conference, November « and 17, 1978," Report
No. UMTA-DC-06-0157-79~1, November 1978, pp. 51-67.
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When life safety requirements follow completion of
construction, then. . . response to firefighting professional
recommendations is delayed and bottlenccked,

Management excuses, generaily, are attuned to the lack of
funds. Here is where foresight and advice from fire
departments should have been utilized. Too often, rail rapid
mass transit sacrifices life safety for comfort and other
factors of engineering thought to be more essential.

The Administrator of the United States Fire Administration testified that:

I can't express more forcefully here my disappointment at
the lack of input that the fire service has had into the
planning for life safety and rescue and suppression in case of
fires in [rail rapid transit] systems,

Fire officials also observed that when their safety recommendations are
accepted, delays in implementing them can be critical. The testimony of both the
BART representative and the San Francisco Fire Chief supports a commentary on
the BART fire which appeared in a firefighters' journal:

Both the Oakland and San Francisco Fire Departments had
had liaison officers working with BART for a number of
years, Both departments, as well as other agencies, had
submitted warnings and recommendations to BARY
concerning the combustibility of BART cars, the need for
four-hour breathing apparatus {for firefighters}, and the
desirability of conducting drills more than once a year.
BART had initiated action on the purchase of four-hour
breathing apparatus, but none of the concerns had been
resolved prior to the fatal fire. 54/

Fire officials uniformly stated that rail rapid transit systems need more
effective external safety oversight. They asserted that all too often, needed
safety improvements sre not made until an accident or incident occurs. Some fire
officials believe that mandatory safety standards for rail rapid transit systems
should be developed and enforced, while others appear not to be concerned with the
manner in which safety criteria are expressed, as long as they are developed and
applied. The San Francisco Fire Chief testified that the death of a firefighter and
injuries tc passengers, employees, and firefighters in the BART fire:

. . .opened the eyes of many to hard, cold facts. And these
are that there are no national rail mass transit fire safety
standards, no means of citing non-compliance, and Federal
and State regulatory agencies that do not come on stage
until after the disaster. These regulatory agencies must

54/ "Rapid Transit Train Fire," op. cit.
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move in before a serious fire claims lives and causes
respiratory and burn injuries.

The NFPA representative testified that 5 years ago it formed a committee to
develop a fire safety standard for rail rapid transit and other fixed guideway
transit systems. The project was undertaken because:

The element of need for fire safety standards for rail rapid
transit systems has been demonstrated by several
unfortunate incidents oceurrirg in transit systems, both new
and old, and most importantly because of the exiremc
potential for entrapment, injury and asphyxiation of largc
numbers of people who routinely utilize these mass
transportation facilities,

The Association said that its standard will address the common safety nceds
of transit systems and is intended as a minimum standard, but its use by the
industry will be voluntary. UMTA's safety program plan stated that at one point
the Association's project was "dormant for more than a year {partially because of
disagreement on content and criteria)" The standard is now scheduled for

completion in 1982,

The Administrator of the United States Fire Administration testified that
safety standards are badly needed. He testified that:

. .we're planning for human safety in metro tunnels and
transit systems based on trial and error. 1 guess if we've
killed enough people, or expose enough peopte to some sort
of danger, we then adopt a standard or help a fire
department to combat that sort of thing. I think that's
rather shocking.

Labor and Other Views.—Labor unions testified that formal regulation of rail
rapid transit safety is needed to fill what one union called the "vacuum in safety
oversight.," The unions indicated that they are most concerned about equipment
maintenance, emergency training for their employees, and provision for emergency
evacuation.

The Transport Workers Union of America representative testified that:

Although rail rapid transit systems have been in operation
for decades, the post-World War 1l transition from private
to public ownership and operation was accompanied by a
loosening and outright exemption from previously - existing
regulation and surveillance of transit system preventive
maintenance and operating practices.

In their place came self-policing by underfunded and
politically-motivated operating authorities, which has
proved to be totally inadequate if not practically
ronexistent.
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The Union representative testified that the complexity of transit technology
has inereased considerably, but there has not been a corresponding increase in the
recurrent skill training of maintenance and operating personnel. Training snd
maintenance, according to the Union representative, are among the first items
sacrificed when budgets have to be trimmed. The Union believes that safety has
deteriorated, particularly on the older systems such as NYCTA and SEPTA, as
economic troubles have worsened. He expressed amazement that:

. . « the Federal Government, which has gone to such lengths
and such expense to help these rail systems by providing the
greater part of the cost of this advanced-technology
equipment, daes such an inadequate job of making sure that
it is maintained and operated properly.

The Union representative urged that one agency be made responsible for the
safety and reliability of rail equipment on publicly-operated transit systems, and
called for Federal safety standards in such areas as maintenance, training,
sceurity, passenger information, and emergency evacuation. Federal regulation,
tl.e Union representative testified, "would make these authorities responsible, in a
legal sense, to someone," and would "enhance safety on a long-term and reliable
basis, and that. . .is much more important than trying to deal with a catastrophe
pfter it happens.," Regulation, he testified, would provide checks and balances to
assure tiwt a transit system "does the things that it should be doing, regardless of
political influence or the squeezing of budgets."

Tl.e Amalgamated Transit Union representative testified that formal ety
standards are needed in a number of areas including flammability and tox. =+ of
materials used in transit cars, eraergency communications, and e .e leicy
procedures. The Union representative also stated that safety inspecticns of rail
transit facilities by an independent party should be required.

According to the representative of the California Public Utilities
Commission, in the absenc? of any safety standards it has no ot jective basis for
assessing what is safe and what is not. The Commission's current effort to explore
the possibility of developing State safety standards is being undertaken out of
desperaticn since the Federal Government has not acted.

Regarding the voluatary approach to safety through self-regulation by transit
authorities, the Commission representative testified that without the Commission's
oversigit of BART and its orders directing corrective action, many of the safety
improvements that were made after the BART fire would not have been
accomplished,

THE NEED FOR A NEW APPROACH TO SAFETY

Analysis of the information developed in this evaluation indicates that
although design and operational differences exist among rail rapid transit systems,
these systems face fundamental safety issues which are truly industrywide ia
scope, ‘The current approach to rail rapid transit safety bes not provided ur.
effective process for addressing these issues on a nationwide basis. It has been
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largely reactive rather than preventive, permitling the introduction of safety
problems which often are recognized or resolved only in the wake of serious
accidents and incidents. In fire safety alone, numerous serious safety problems
continue to exist in such areas as the exposure of passengers to fire and toxicily
hazards of materials used in transit car construction, inadequate provision fer rapid
evacuation or rescue of passengers who may be trapped in burning trains or
smoke-filled tunnels, and insufficient training and drilling of transit employees and
emergency service personnel in emergency procedures.

Consequently, in spite of the good safety record of rail rapid treasit, there
exists an enormous potential for a catastrophi~ accident involving major loss of
life. The BART fire, the accidents and incidents that have occurred on other
systems, and current safety problems indicate that passengers on a fully loaded
train can be exposed to serious hazards which could result in hundreds of fatalities.
Such an occurrence no doubt would be followed by public outrage, extensive public
inquiries, and massive efforts to improve safety. Obviously, the publie should not
have to wait for a disaster to occur before the safety of its transit systems
receives proper attention, It is imperative that systematic, effective, preventive
safety action be taken now to reduce the potential for a future disaster.

Tie limitations of the current anproach to rail rapid transit safety indicates
the need for & new safety approach which provides the capability to prevent or
identify and resolve nationwide safety problems and bring about safety
improvements based upon the establishment of objective criteria for minimum

safety performance.
Why the Current Approach is Inadequate

The current safety approach relies almost exelusively on independent action
by essentially self-regulating transit authorities with minimal external safely
oversight. This approach has resulted in fragmented efforts by individual transit
authorities te address industrywide safety issues on a site-by-site and often
reactive and ad hoc basis, without safety guidelines or safety standards for
evaluating safety problems. Because of the lack of safetly guidelines or safety
standards and the currently limited capabilities of safety oversight bodies at the
State, local and Federal levels, this approach has not provided adequate checks and
balances to assure that safety issues are recognized and rcsolved,

Rail Rapid Transit Industry Self-Regulation.—Rail Rapid Transit authorities
do want their systems to be safe, and in general, they try to assure that their
systems ar designed and operated safely, However, transit authorities operate
-under institutional and resource limitations which restrict their ability to assure
that all safety issues are given proper recognition and are successfully resolved.
Indeed, the increasing need for maintenance, with an implied reduction in safety
inspection and surveillance of transit equipment and facilities may fur.her impact
the transit authoriiies' abilities to insure that minimal safely requirements ere

met.
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Under the current safety approach, many common safety problems of rail
rapid transit systems are being addressed in 8 fragmented way, often involving
differing approaches to problems which have industrywide implications, Individual
transit authorities leck the objectivity to evaluate the results of their ssfaty
decisions and are further limited by the lack of safety guidelines or safety
standards by which o evaluate their safety programs.

The testimony of transit industry representatives indicates that, because the
resources of transit systems are limited, safety needs must compete with
operational needs for funding. However, transit systems constantly are faced with
demands for mcore or better service while there may be few or no demands for
safety action unless an accident or incident has oceurred. Transit authorities must
deal with operational needs every day, but encounter serious safety emergencies
only rarely., And wherc operational problems often have tangible, predictable
consequences in terms of deterioration or interruption of service, many safety
problems can appear to be "abstraet.” When priorities are established, safety
equipment or improveraents, which may not be needed until some indefinite time in
the future when the unexpected emergency occurs, may not he perceived as having
the same level of immediacy as operational projects to keep the trains running
smoothly tomorrow. next week, next month, or next yvear. At the same time,
operating budgets for mass transit are limited even in the bes! times and can be
squeezed even tighter when the cities or metropolitan ateas thev serve are under
financial stress. During a budget crunch, the transit authority may find it almost
impossible to justify spending a nickel on "abstiact” safetv issues when there has
not been an accident.

Accidents and incidents have tco often revealed safety problems which
previously had been recognized but had been pul aside because of funding
priorities. In some cases, even when a safety problemn had been recognized in
advance, such as the hazards of polyurethane used in transit car seats or the lack
of adequate breathing equipment for firefighters, corrective action is undertaken
without a sense of urgency commensurate with the potential severity of the
consequences. Transit authorities emphasize that their resources are limited, and
that safety necds constantly must be weighed against operational needs in assigning
funding priorities. NYCTA recognizes that the installation of a wet line water
supply for firefighting in its tunnels would be a substantial safety asset, but
indicates that need has to be compared against other system needs. MBTA
recently indicated its uncertainty about whether the upgrading of its obsolete
emergency tunnsl ventilation systein can be completed as planned in 10 years
because some of the moneyv for the project may have to be directed to meel
operational needs. Even on the newei systems like WMATA, safety improvements,
such as emergency communications equipment in tunnels, have to be added to the
system now because they were not incorporated during system design and
construction, The perspective of transit authorities on safety issues, particularly
those which involve precautionarv measures for potential emergency events,
appears to be limited because of their limited resources and their primary function
of managing the normal operations of their systems and dealing with the problems
involved in those operations,
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The current safety approach does not provide an efficient and effeective
mechanism for dealing with basic safety issues which affect all transit systems.
On each safety issue, each system has had to devote substantial amounts of time,
effort, end money to determine what safety criteria and objectives should be
applied to guide safety decisionmaking. FEach system has had to answer the
question, "How safe is safe enoueh?” before determining the specific ways in
which selected safety criteria and objectives will be met, This often requires
extensive research, investigation, and testing. Each system has had to repeat this
process to arrive at its own conclusions, Each syslem has had to "reinvent the
wheel” to determine, for example, the general criteria to which emergency tunnel
ventilation systems should be vesigned to adequately remove smoke and fire gases,
how much emergency training, and how often, is adequate to prepare employees to
deal effectively with emergencies, and wihal informat.on passengers need to be
able to exit cars and cvacuate safely in the event of an emergency. Individual
action by transit systems to address a safety concern which is common to other
transit systems results in a needless wuste of their limited resources without
assurance that the resulting safety decisions will be disseminated or applied to
other systems,

BART's experience with transit car fire safety problems provides an example
of the limitations of transit industry sclf-regulation without safety standerds or
adequate safetyv oversight. The safety implications of transit vehicles constructed
using new synthetic materials which had heen made available by new technology
were : 7t fully explored before the introduction of these materials in transit cars.
BART passengers had been exposcd to these risks for more than 8 vears before the
Transbay ‘T'ube fire, although the hazards had been identified several vears earlier.,
No safety guidelines or safety standards existed for transit vehicle fire safetv
peformance and no comprehensive research effort had teen undertaken to resolve
the complex, industrywide problem of transit vehicle fire safety, At each stage,
BART had to develop or redefine its own safety performance criteria, BART was
left to independently conduct extensive sereening and testing of alternative
materials, but in spite of its considerable efforts, the magnitude of the task proved
to be beyond the capability of a single transit authority. In the end, BART seleeted
alternative materials based upon subjective evaluaticn of the limited information
and test data that had been obtained.

With no safety guidelines or safetly standards available, the designers of
BART cars had to rely on their expertise to evaluate potential safety problems, and
fire hazards were not suspected; the cars were believed to be safe. The hazards
were discovered as a result of fire incidents in the industry, warnings of fire
officials, and formal study. However, no adequate criteria were available to
evaluate the safety implicaticns of slternative corrective actions. Even then, the
urgency of the need to correct the "abstract, remote" safety problems was not
fully recognized until a major fire oceurred, After the BART fire, action that had
been planned to reduce the fire hazards of the seating materials was recognized as
inadequate.

Removal of polyurethane scat cushions from BART cars, which had been
further delayed by the screening and testing of materials, was not completed until
nearly 2 vears after the BART fire -- more than 8 years after BART began
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operating. It now appears that fire hardening of the floors of BART cars and other
efforts to 1educe the hazards that were identified as a resuit of the Transbay Tube
fire may not be completed for several more years.

The need for a common approach to mutual safety issues has been recognized
by the transit industry, which has identified some research needs for UMTA,
However, the completion of research and implementation by UMTA of research
findings through any formal mechanism {(guidelines or standards) has been limited.
Current activities, such as the development of fire safety standards and emergency
procedures guidelines, were initiated in response to accidents and incidents which
revealed problems in these areas, rather thsn based on the prior identification of
sefety areas where research was needed,

Safety improvements have been made by the industry through the safety
programs of individual transit systems and APTA., However, these efforts have
largely excluded participation by groups outside the industry, .ts suppliers, and
manufacturers, and the municipal bodies and cther organizations intcrested in
mass transit service. The industry's safety activities could be improved and
enhanced by actively seeking broader participation by groups and individuals which
could make a substantial contribution to safety. For example, the resources and
expertise of local fire and emergency response services and national safety
organizations could he of invaluable assistance to the industry in its safety efforts,
The United States Fire Administration, the International Association of Fire
Chiefs, the National Fire Protection Association, and the International Association
of Fire Fighters are just a few of the organizations which could be helpfu! in the
area of fire safety. The United States Fire Administration has offered to assist in
the development of emergency trairing requirerients and has indicated its recep-
tiveness to transit industry participation in the development of a curriculum for
the United States Fire Academy. The Administration also has opened the
possibility of including transit issues in its ongoing fire safety research program,
UMTA and the transit industry should take advantage of such assistance,

Federal Safety Oversight.--By default, the largely passive Federal safety
oversight posture has permitted individual transit systems to regulate themselves.
UMTA Jacks the authority and resources for comprehensive safety oversight, and
UMTA construes its safety role narrowly, While UMTA is seeking amplification of
its safety euthority from the Congress. the agencv has not used its eaisting
authority effectively, UMTA, like the transit industry, has not achieved broad
participation in the establishment of safety policy for urban mass transit. For
these reasons, UMTA's safety program is reactive and poorly-defined, lacking the
ability to identify and assure reduction of safety hazards before they become
readily apparent or result in accidents,

Beyond the specific authority to attach safety conditions to grants, perform
Section 107 investigations, and conduct such activities as resesrch and training,
UMTA's safety authority is expressed in general terms. While this general
authority could be interpreted as authorizing s broad range of Federal safety
activities, including formal safety regulation of rail rapid transit, such an interpre-
tation might be challenged. Other safety oversight agencies, such as FRA, have
their anthority defined by statute in far more detail. FRA, for example, has been
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granted specific powers under the Federal Railroad Safetv Act of 1970 to establish
safety standards for railroads, investigate accidents and incidents, and conduct
safety inspections, UMTA's safety authority appears to be far more limited.

There does not appear to be a commitment by the UMTA to use its present
authority to its maximum potential. For example, UMTA's safetv function is a
secondary activity tc its finaneial assi:tance function. Of the $1 to $2 billion
allocated to urban mass transportation each year, only $1.65 million is planned for
safety oversight in FY 1981; and, of UMTA's total staff of over 500, onlv 6
professionals are assigned to conduct safety oversight (with a possible increase to 7
or 8 by FY 1982). Three other oversight agencies in the Department of
Transportation (the Federal Railroad Administration, the Federal Highway
Administration, and the National Highway Traffic Safety Administration) have
established their safety functions at the level of associate administrator, a level
which defines the major functions of the organization. UMTA's safety office is not
at this level. It is one of six offices under an Associate Administrator for
Technology Development and Deplovment, who must divide his attention among
responsibilities which are far broader than safety alone. In addition, UMTA's
safety function is located in ils Washington, D.C., heedquarters and does not
extend to its regional offices, which are the primary contact poiprts for transit
systems and the initial in the process of reviewing grant applications,

The safety function, with its limited staff and budget and its relatively low
position in the organization's mission and structure, is further limited bv UMTA's
commitment to a largely passive, reactive safety approach. That UMTA believes it
necessary to secek explicit authorization to establish procedures to carrv out its
statutory authority under Section 107 te investigate unsafe conditions indicates a
narrow construction of its safety role.

While UMTA's safetv authority is defined in far less detail than that of other
safety agencies, UMTA has not effectivelv used the authority which it has
been granted. UMTA is only now preparing to begin attaching safetv conditions {0
grants, has not developed procedures for Section 107 investigations, and has
conducted only one Section 107 investization in the last 5 vears. In addition,
UMTA still has not developed a plan fcr how it will take advantage of the potential
for use of system safety plars as tools to evaluate and monitor the safety of fransit
systems, as recommended by the Safety Board more than 9 vears ago. I[ndeed,
UMTA's existing safetv plan is an informal internal document which has not been
updated since April 1979 and covers a 2-vear period or less. Its usefulness is
further limited by the fact that the plan remains nased on staffing levels which
were projected 2 yvears ago, bat which have not been attained.

UMTA has undertaken, as its primary safety activity, the development of
safety guidelines. There is an unquestionable rieed for safety research and
development in rail rapid transit; however, UMTA relies alinost entirelv upon
voluntary action by transit svstems to apply the guidelines developed. For
example, the emergeicy preparedness guidelines now under develepment are to be
used only as a reference in safely and system assurance reviews. In the absence of
formal requirements, UMTA lacks the means to assure that even safely criteria
which are considered necessary to achieve a minimurn: level of safety are, in fact,
applied.
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UMTA intends to attach safety criteria to new grants; however, UMTA does
not believe it is necessary or appropriate to establish requirements that existing
systems correct similar safety problems. Even if safety criteria are formally
instituted in the grant procedures, UMTA has only two remedies available to insure
that safety corrections are made--the withholding of further financial assistance,
which UMTA has never done and is unlikely to do except in the most extreme
circumstances, and the issuance of requirements for the correction of unsafe
conditions. The withholding of funds is unrealistic since such action could have
cnormous economie and political consequences and is contrary to the Federal
policy of fostering and assisting the development of wnass transit. The authority to
compel correction of unsafe conditions can be a difficult enforcement teol to use
/! since it can be used only when an unsafe ecndition is of such a magnitude that it
"ereates a serious hazard of death or injury," and then only after s Section 107
investigation is conducted. For practical purposes, UMTA's enforcement powess
are extremely limited. Therefore, a series of minor, technical maintenance or
procedural safety concerns may not be acdressed in a systematic effort until after
a tnajor catastrophic accident occurs,

Another problem is that UMTA's safety leadership has been lacking. From
the testimony provided at the hearing, it is evident that UMTA has failed to expand
its contacts bevend APTA, transit management, industry manufacturers and
suppliers, and service-oriented interests. Such organizations as fire and emergency
medical services, labor unions, and one State safety oversight body voiced their
opinion that UMTA, as the agency responsible for Federal safety oversight, should
be the national focal point where they can forward their ssfety concerns and
receive appropriate attention., However, these safety interests have been
neglected by UMTA,

While UMTA has neglected transit labor and public safety organizations,
UMTA has been responsive to the interests of a single constituenev--the rail rapid
transit industry. UMTA's current safety programs appear to be strongly dorminated
by the industry whose safely UMTA is charged with overseeing. UMTA's process
for identification of research and development needs and priorities is based almost
entirely on industry participation, to the virtual exclusion of outside safety
interests, UMTA relies on the industry "to present their research needs and clacify
the approach to high priority projects,”” and mueh of UMTA's research work is
carried out in whole or in part by APTA, According to APTA, research projects
funded by UMTA account for about 90 percent of APTA's safety rescarch
activities. The relationship between APTA and UMTA, in terms of safety
decisionmaking and leadership, raises serious concern that UMTA has abdicated its
responsibility to maintain its independence and objectivity. While cooperation is
necessary, if carried to extremes it can result, in effect, in the delegation of
oversight responsibility to the industry,

In order to provide an opportunity for broader public participation in the
development of Federal safety policies and plans econcerning rail rapid transit,
UMTA should consider tix nrocedures used by other agencies. For example, FHWA
and NHTSA provide for public participation in the development of th.ir 5-year
rescarch plans through public meetings and by makiny these documents available to
the public. Since UMTA's safety program plan and its res-arch plan impaet the
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transit industry and the public, have substantial impact on safety, and are
supported by public funds, these safety decisions which affect others outside the
sgericy should be subject to review and comment ty those who may be affected.

State and Local Oversight.—Currently, there is virtually no State or local
oversight of rail rapid transit safety except in the wake of serious accidents and
incidents, Some transit systems operate with no State or local body to oversee
them. Others are overseen only on a part-time, intermittent basis., BART is the
only rail rapid transit system that is monitored by a body {the California Public
Utilities Commission) which exercises oversight on a full-time, continuous basis
Yet, the problems which were identified as a result of the BART fire had existed in
spite of the Commission's oversight.

Tre Commission appears to have the most active oversight funection at the
State or local level {(and has a larger safety staff than UMTA), yet even ii is able to
do little more than react to accidents and incidents after they ocenr. Because
there are no comprehensive, objective criteria which it can use to measure BART
safety, the Commission has had to use subjective judgment. Without safety
eriteria in effect, the Commission must deal with each safety issue as it arises.
For example, BART recently approved closer headways between trains in the
Transbay Tute, but the Commission has little or no means of evaluating the safety
impact of this change. It needs research to provide a basis for safety decisions, but
it has little or nv research capability of its own,

Other State and local oversight bodies, where they exist, are in an even more
difficult predicament. They are not in a position to undertake the massive
research efforts necessary to determine the safety of the systems within their
jurisdictions, or to determine what safety criteria should be applied to ea:
system. They face the problem of substantially delaying safety improvements i:
they must sponsor research or tesling on a case-by-case basis and wait for the
.esults. The California Public Utilities Commission and other oversight bodies at
the State or locnl level should be able to look to the Federal GGovernment for safety
research and standards development. So far, Federal research in rail rapid transit
safety has largely been limited to research needs identified as a result of acecidents
or incidents and has not been comprehensive. And because the Federal Govern-
ment is not develoning national safety standards, the Commission has taken the
responsibility for developing its own standards, beginning with efforts to determine
the feasibility of such an underiaking. Irenically, the Commission testified that if
it is successful in developing safety standards, "then the Federal Government can
use whatever work comes out of the State of California for whatever purpose they
deem agppropriate for the rest of the country.”

The Neead for Federal Safety Standards

While the Safety Board believes UMTA vcould exercise far more oversight
utilizing its present safety authority, we do not see the present UMTA safety v
program as having the capability to bring to bear the internal and external
resources and expertise necessary Lo address national rail rapid transit safety
issues on & broad scale in a coordinated and comprehensive manner,
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The limitations of the voluntary approach have been demonstrated in all of
the serious accidents that have occurred. These accidents have revealed a host of
serious safety problems in transit car design, emergency evacuation capability and
procedures, training, and other areas where reliance on voluntary action by transit
systems has been ineffective in resolving the safety issues involved before the
occurrence of an emergency, Continued reliance on a haphazard approach to
safety is an invitation to a catastrophic disaster,

Safety standards are needed not only in fire safety, but in other areas which
affect the ability of transit systems to operate safely. Safety Board investigations
of train collisions and derailments have disclosed deficiencies in areas, such as
rules for safe train operations, lack of consistent enforcement of operating rules,
inadequate train communications, lack of an effective operator training program,
ineffective prote~tive devices and procedures to minimize the risk of train
cnllisions, and inadequate inspection of equipment. (See appendix C.)

As a result of its investigation of a collision on the GCRTA system, the
Safety Board recommended in 1978 that the Department of Transportation (DOT)
develop the capsbility for safety oversight and safety regulation of rail rapid
transit. At that time, DOT was reviewing alternative arrangements for rail rapid
transit safetv oversight since FRA's broad interpretation of its authority had been

struck down by a Federal court, Following that review, complete responsibility for
rail rapid transit safetv was assigned to UMTA.

UMTA testified that it currently does not have the authority for forinal
regulation of rail rapid transit safety and does not believe that formal safety
regulation is necessary. However, the Safety Board believes that nationally
uniform safety standards for elements common to all transit systems can be
extremelyv advantageous and bencficial to transit systems. The establishment of
safety standards on a national level would substantially reduee the burden on each
transit system of conducting the site-by-site resecareh, testing, and evaluation
necessary to identifv safety criteria and objectives for the system in safetly issue
arcas which are common to all svstems. Much of the duplication of effort devoted
within the industry to "inventing the wheel” could be climinated, permitting

individual rail rapid transit systems to betler focus their resources on
"site-specifie” problems,

A major urgument leveled against Federal safetv regulation of rail rapid
transit is that uniform safety standards would be unworkable due to the "site-
specifie” nawire ol each system, Both UMTA and the industry stated that national
standards cannot fit all systems because of the uniqueness of cach system. The
Safecty Board recognizes that each rail rapid transit svstem is unique in its design
and operating conditions. There are site-specific problems which can only be
treated at the local level. However, these systems face many common safety
issues, such as the need to prevent or minimize fire and toxicity hazards ii« the
construction of rail rapid trapsit vehicles; to provide adequate emergency ventila-
tion capability in tunnels; to provide adequate means of safe egress from transit
cars and from tunrnels; to maintain effective emergency communications capabil-
itv; and to train personnel effectively in the handling of emergencies. There are
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many other safety issues in which fundamental principles would be applicable to
every transit system, regardless of its design or operating conditions.

UMTA and the transit industry acknowledge that there are commonalities
among transit systems, UMTA testified, for example, that its safety research
program will be aimed "at the more nationally significant and critical safety
problems of a generie nature.” In fact, UMTA, the transit industry, and NFPA are
all involved in the development of national safety guidelines in certain areas for all
rail rapid transit systems. Even UMTA's safety program suggests a creeping
evolution toward Federal safety standards. For example, UMTA sponsored
research at TSC to develop voluntary fire safety guidelines for the testing and
selection of materials used in the construction of transit cars. Preliminary
guidelines were developed and made available for voluntary use in 1976, but UMTA
testified that, "In 1978, we decided that the severity of the hazard presented by
the extensive use of synthetic materials justified setting standards which grantees
must follow." UMTA intends to issue these "standards" in 1981, making their use
mandatory as a condition of grants for the purchase of new transit cars. However,
UMTA considers this a "determining condition” activity rather than a regulatory
activity.

UMTA testified that it is seeking authority to establish "standards" in a
particular Section 107 investigation. However, the term *standards” implies that
some broad areas of uniformity apply. [t appears that UMTA intends to decide
what safety criteria it will apply on a case-bv-case basis, after the detection of an
unsafe condition. The transit industry would be bette: served by a safety standards
process which puts transit authorities on notice in advance of what Federal safety
criteria will be applied, rather than a "second-guessing" approach which informs
them after the fact.

Another concern voiced by both UMTA and the transit industry is that
Federal safety standards would impede transit systems' creativity and flexibility in
solving sefety problems. Transit systems and APTA indicated their apprehensive-
ness that Federal safety standards would dictate exactly ho.r they must meet
safety criteria, supplanting local decisionmaking with Federal authority. However,
Federa! safety regulations, in most cases, can be expressed in terms of the level of
safety performance that must he met, This would allow the transit system to
determine the details o/ how it would meet the performance criteria. For
emergency cevacuation, for example, it i3 not necessary to require that transit
systems carry ladders of a specified size in transit cars. A Federal aviation safety
standard requires commercial air carriers designed to carry 44 passengers or more
to be able to evacuate all passengers from the aircraft in 80 seconds in the event
of ar: emergency. 58/ It requires that the 90-second evacuation be demonstrated in
a test conducted under simulated emergeney conditions. This stundard applies to a
varicty of aircraft whicly arc dissimilar in their design configurations and perated
by a variety of airlines having different emergeney procedures, The standard does
not specify how meny exits there must be, how large they me st be, or how the
aireraft interior must be designed. It simply prescribes the vesult and lets the

55/ Title 14, Code of Federal Regulatiors, Secotion 25.803, "Ewmergency
Evacuation,"
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airceraft designer and the airline make the decisions as to how to achieve that
result. This is one of the ways in which emergency evacuation requirements for
rail rapid transit cars might be applied. However, the use of design standards

should not be ruled out entirely. In some cases, it may not be possible to express
requirements in pecformance terms only.

Existing transit systems are particularly concerned about how Federal
regulations might affect them. Many of these systems were designed many years
ago, when many of the safety considerations that are part of modern transit design
were not emplovad. [t is an accepted practice in other modes of transportation
that standards for safety performance differentiate between new systems which
can be designed to meet the standards, and existing systems where it may not be
possible or practicable to meet the same criteria as new systems, This practice
can be applied to rail rapid transit, Safety standards for existing systems can
recognize these differences and provide the flexibility to achieve levels of safety

performance which are developed with an understanding of the practical problems
involved.

Flexibility also is needed to treat exceptional cases. For example, where
compliance would be unduly burdensome in the case of a particular system, or
physically impossible, or it could he shown that the system had achieved an
equivalent or higher level of safetly through alternative action, an exception may
need to be made., The Federal regulatory process commonly provides for treatment
of exceptional cases, where justified, through exemption and waiver g:rocedures.

Another transit industry objection concerns flexibility in a slightly different
sense. Both APTA and NYCTA believe that mandatory safety requirements can
restriet the ability of a transit system to set prioritics among safety and
operations: needs. At the same time, the enormous risk of endangering large
numbers of people in an emergency requires that unreasonable risks to the public
be reduced. The epplication of safety requirements should recognize the need for
flexibility, without neglecting the need to achieve a minimum level of salety.
Where corrective action may be long-term, interim or substitute safety improve-
ments may be used to compensate for conditions which do not provide the desired
level of safety. For example, the California Public Utilities Commission ordered
BART, pending completion of the replacement of polyurethane in BART's seats, to
take interim measures (such as providing an additione! emplovee on trains

operating in the Transbay Tube to assist in evacuating passengers in the event of an
emergency).

Both the transit industry and UMTA contend that Federal regulation will
leave transit systems with the accountability and responsibility for safety, but not
the authority. This simply is not the case, Safety standards can establish a
minimum level of safety performance that must be maintained. The transit system

will decide how o maintain the level of safety specified and may exceed that
level,

Finally, the industry and UMTA assert that the imposition of Federal safety
standards will actually degrade safety by causing transit authorities to divert
resources from safety activities to deal with Federal regulations--responding to
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inquiries, doing paperw¢ k, contesting asserted violations, ete. This objection
appears to be related to the industry's experience with Federal regulations on
occupational safety and health. One transit official reported that the regulations
required detailed forms and reports and that minor changes in detail created
additional paperwork for the transit system. Safety guidelines which are properly
developed and effectively implemented should never degrade safety or require &n
unjustified expenditure of resources. Actually, Federal safety standards for rail
transit safety could make it possible to relieve transit systems of much of the
workload generated by the need for each system to identify safety criteria for
common safety issues for which no national criteria exist. Transit systems already
are reporting accident information to UMTA and have helped to develop the SIRAS
system, so it is unlikely that safety standards will entail substaatial new reporting
requirements.

Further, the Safety Board believes that any nationwide deterioration in the
budgetary climate for public works activities will only heighten the pressure for
reduced funding of safety related activities. As budgetary pressures continue to
mount, UMTA should be in a position to insurc that safety maintenance levels and
procedures of rail rapid transit systems are not derogated,

In conclusion, the Safety Board supports a substantially increased effort by
UMTA to improve its safety standards and oversight of rail rapid transit systems.
With the cooperation and support of the individual transit authorities, meaningful
and essential improvements can be achieved through the development by UMTA of
safety guidelines and standards. Compliance could then be the responsibility of the
individual authorities with UMTA monitoring implementation.

The past record does not give strong encouregement that such guidance will
be produced by UMTA or that compliance can be achieved. If this is the case then
the public's safety will require that mandatory authority be given to and exercised
by UMTA.

Therefore, UMTA should coutinue and bolster the creation of voluntary
guidelines or standards and concurrently seek standby authority from Congress (o
establish and enforece mandatory standards if voluntary support by all the rail rapid
transit authorities is not forthcoming.

CONCLUSIONS

1. Many design, equipment, and operational differences exist among rail rapid
transit systems; however, there are many fundamenta! safety problems which
are common to all rail rapid transit systems.

2. Notwithstanding the rail rapid transit industry's historically good safety
record, numerous serious safety problems exist which, if not corrected, could
lead to a catastrophic accident involving hundreds of fatalities.

3. The current, self-regulating approach to rail rapid transit safety has been
largely reactive rather than preventive, permitting the introduction of safety
problems which often are recognized or resclved only in the wake of serious
accidents and incidents,
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The use of new technology and synthetic materials to improve passenger
comfort have resulted in a generation of rail rapid transit cars which pose
substantial risks to passengers in the event of fire.

The current safety approach has failed to provide an effective process for the
development of safety performance standards or afety guidelines.

The current safety approach has not provided effective safety oversight to
monitor and evaluate the safety of rail rapid transit systems and assure that
a minimum level of safety is maintained.

The current safety approach has relied slmost exclusively on self-regulation
of the reil rapid transit industry through voluntary action by individual transit
systems which often lack the resources to identify adequate solutions to
provide a reasonable level of safety,

In the absence of established safety guidelines or safety standards, safety
problems have had to be addressed by individual rail rapid transit systems on
a site-by-site, ad hoc basis as they arise--a process which frequently involves
redundant work and is wasteful of the limited resources that are available.

The current safety approach has not provided a systematic process for
applying safety lessons learned from an accident or incident on one rail rapid
transit system to other rail rapid transit systems throughout the industry.

Rail rapid transit industry safety activities have largely excluded
participation by public safety organizations, such as fire and emergency
medical services, and these organizations have not been included adequately
in the design and development of rail rapid transit systems.

Safety oversight capability at the State and local levels is virtually
nonexistent. Where it does exist, the lack of safety guidelines or safety
standards to measure and evaluate safety performance aliows oversight
agencies to do little more than react to accidents and incidents as they
occur,

UMTA, the agency having the primary Federal responsibility for rail rapid
iransit safety, does not have complete authority and resources to exerciss g
dynamic and effentive safety role.

Under existing authotity, UMTA's future effectiveness in substantially
improving rail rapid transit safety will rely heavily on the support and
cooperation of the individual rail rapid transit systems,

The rail ranid transit systems do not collectively apree that national
standards and Federal oversight are either needed or desirable,

UMTA should have the necessary authority to promulgate safety standards
and perform . versight in the event cooperation is not forthcoming from the
rail rapid transit syvstems.
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16. In funding, staffing, organization, and its mission, UMTA's safety functions
have been accorded a relatively low position within the ageney.

17. UMTA has not developed a comprehensive safety program plan for improving
rail rapid transit safety and for overseeiig the safety of new systems as they
are being developed.

18. UMTAS' safety program is largely reactive and poorly-defined and lacks any
mechanism to actively iuentify and prevent the introduction of safety
hazr .5 or to eliminate existing hazards before they become readily apparent
or .« 1lt in accidents or incidents.

19. UMTA plans to issue guidelines for emergency preparedness and for fire
safety of new rail rapid transit cars, but UMTA has little or no practical
means of assuring that the guidelir:es are followed by transit systems.

20. UMTA has not developed a plan for short-range and long-range safety
research and development for rail rapid transit.

21. UMTA has not developed criteria by which to assess the adequacy of system
safety plans submitted by rail rapid transit systems.

UMTA has not effectively involved public safety agencies, such ss fire and
emergency medical services, in its safety activities, such as on-site reviews
and planning for safety research and development related to rail rapid
transit,

The current relationship between UMTA and APTA raiscs serious questions
about UMTA's ability to maintain its independencc and objectivity in terms of
safety leadership and decisionmaking.

Rail rapid transit authorities have expressed concern about difficultics
encountered in obtaining Pederal financial assistance for certain categories
of safety activities, such as acquisition of safety equipment, training and
drilling of employees in emergency procedures, and periodic inspection,
maintenance, and testing of emergency equipment after it is installed.

Active review and evaluation of existing hazards on rail rapid transit systems
and action to reduce the potential for a catastrophic accident are urgently
needed.

RECOMMENDATIONS

Based on the findings of this evaluation, the National Transportation Safety
Board made the following recommendations:
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-- to the Secretary of Transportation:

Propose legislation to explicitly auttorize the Seerctary of
Transportation to regulate the safety of reil rapid transit
systems which receive ¥Federal finercial essistence. Such
iegislation should include the authorily to establi*n Federal
minimum safety standerds, to enforce complian_e, to
conduct inspections, to concduet investigations of accidents
and incidents, and such other zeneral powers and dutics as
er2 necessary to orovide for effective safety oversight,
(Class (I, Priority Action) (R-85-1)

Pendiny the enactment of legislation conferring direct
cegulatory auihority, require the Urban Mass Transportation
Adminstration to establish Federal guidelines for equipment
and operetions, to egtressively utilize existing grant
programs and investigative zuthorit; to promote
conformance with Federal guidehines, and to conduct a
program of substantially irreased safety oversight of
Federal assisted rail rapid transi¢ systems. (Class }I,
Friority Action) (R-81-2)

-- to the Urban Mass Transportation Administration:

In cooperation with rail rapid transit authorities and local
fire  officials, immediately survey the facilities,
communtcation systeras, fire ssfety and other emecrgency
equipment, and emergency plans of existing rail rapid
transit systems to determine their capability for evacuation
of passenrers under various operational and passenger load
conditions, (Class I, Urgent Action) (R-81-3)

Establish procedures to consult organizations, such as ihe
United States Fire Administration, the International
Assoziation of Fire Chiefs, the Internationsal Association of
Fire Fighters, the Nationa) Fire Protection Association, and
employee unions, as appropriate, in addition to the
American Public Transit Associution and individual transit
properties, in developing Federal guidelines for 2ar and
tunnel design, safely equipment requirements, training
programs (including emergen:y response) and other
(appropriate safetv areas. (Ciass II, Priority Action)
R-81-4)

Make sappropriate organizational changes to provide for
mo:re direct consideration of satety issues in the formulation
of the Administration’s rail rapid transit policies and
priorities, (Class II, Priority Action) (R-81-5)
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Establish, on a priority basis, Federal guidelines for the
elimination ot minimization of combustible and toxic gas
and smoke-generating materials in existing rail rapid transit
cars. Wherever possible, adherence to these guidelines
should be made mandatory as a condition of Federal
financial assistance. (Class I, Utgent Action) (R-81-6)

In cooperation with rail repid transit authorities and local
fire officials, assess the need for modification or retrofit of
existing rail rapid transit cars to reduce the potential for
the exposure of combustible or toxic materials to fire.
(Class 1, Priority Action) (R-81-17)

Include in Feceral financial assistance to rail rapid transit
systems an ability to provide funding for sequisition of
emergency equipment and for periodic inspection,
maintenance, and testing of such equipment after it is
installe¢ (Class II, Priority Action) (R -81-8)

,>velop snd publish for public comment a comprehensive, 5-
vesp se‘ety program plan for increased safety oversight of
nev v.'i rapid transit systems 8s they are developed and for
improving the safety of existing systems, (Class II, Priority
Action) (R-81-9)

Deveiop and publish for public comment & comprehensive, 5-
year plan ior rail rapid transit safety research and
development. (Class II, Priority Action) (R-81-10)

Establish a process, based upon testing and evaluation in
accordance with such criteria as the Administration shall
establish, for the certification or identification of specific
products and materials used in iire construction of rail rapid
transit cars as meeting minimum safety standards or
guidelines, and provide this information to rail rapid trancit
guthorities on a regular basis. (Class II, Priority Action)
(R-81-11)

Develop and publish for public comment a formal plan for
the review, evaluation, and certification o: rail rapid transit
system safety plans. (Class II, Priority Action) (R-81-12)

Establish a fire safety research and testing program to
assess the combustibility and toxic gas and smoke
generation of materials used in the construction of rail rapid
tfransit cars and to evaluate the fire safety of rail rapid
transit cars through full-scale testing (Class il, Priocity
Aetion) (R-81-13)
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Offer to assist and cooperate with the United States Fire
Administration ir its development of a national training
curriculiin for fire service personnel involved in the
administration of fire protection on rail rapid transit
systems. (Class II, Priority Action) (R-81-14)

Develop Federal guidelines for training programs for ralil
rapid transit employees, to include actual performeuce,
under simulated conditions, of the duties they may be
required to perform in the event of a fire or other
emergency. (Class Ii, Priority Action) (R-81-15)

Conduct research to determine the most effective means of
informing raii rapid transit passengers of the actions to be
taken in the event of an emergency, the location of
emergency equipment, and the means of operating vehiele
exit doors, and promulgate Federal guideiines. (Class II,
Priority Action) (R-81-16)

Study end evaluate the need for fire suppression systems on
new rail rapid transit vehicles and conduct research and
cdevelopment, and develop and promulgate Federal guidelines
if so indicated. (Class II, Priority Action) (R-81-17)

Require rail rapid transit authorities to have a formal,
continuing process for including local fire and emergency
medical service officials in reviews of fire and life safety
considerations during system planning, design, construction,
and operation. (Clsuss I, Priority Action) (R-81-18)

Include local fire and emergency response services in onsite
reviews performed by the Administration of new and
existing rail rapid transit systems. (Class Il, Priority
Action} (R-81-19)

Until such time as comprehensive, formal safety standards
have been established for rail repid transit, publish an
annual report assessing the degree of conformance or
nonconformance of rail rapid transit systeins with each
Federal safety guideline established by the Administraticn,
(Class Il, Priority Action) (R-81-20)

~ to the United States Fire Administration:

Offer to assist and 2o0operate with the Urian Mass
Transportation Administration in its development of rail
rapld transit system training program guidelines which
address fire safety concerns, such as tunnel rescue in a
smoke andfor fire environment, (Class I, Priority Action)
(R-81-~21)
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In consultation with the Urban Mass Traunsportation
Administration, develop a national training curriculum for
fire service personnel involved in the administration of fire
protection on rail rapid transit systems. (Class H, Priority

Action) (R-31-22)
— t¢ the International Ascociation of Fire Chiefs:

Offer to assist and cooperste with the Urban Mass
Transportation Administration in its development of rail
rapid transit system training program guidelines which
address fire safety concerns, such as tunnel rescue in a
smoke and/or fire environment. (Class I, Priority Action)
(R-81-23)

Otfer to assist and cooperate with the United States Fire
Administration in its development of a national training
curriculum for fire service personnel involved in the
administration of fire protection on rail rapid transit
systems. (Class II, Priority Action) (R-81-24)

Offer to assist and cooperate with the Urban Mass
Transportation Administration in its determination of
minimum fire safety equipment needs of rail rapid transit

systems. (Class I, Priority Action) (R-81-25)

~- to the International Associetion of Fire Fighters:

Offer to assist and cooperate with the Urban Mass
Transportation Administration in its development of rail
rapid transit system training program guidelines which
address fire safety concerns, such &s tunnel rescue in a
smoke and/or fire environment. (Class 1I, Priority Action)
(R-81-26)

Offer to assist and cooperate with the United States Fire
Administration in its development of a national training
curriculum for fire service personnel involved in the
administration of fire protection an rail rapid transit
systems. (Class i, Priority Action) (R-81-27)

-- to the National Firc Protection Association:

Offer to assist and cooperate with the Urban Mass
Transportation Administration in its determination of
minimum fire safety equipment needs of rail rapid transit
systems, (Class I, Priority Action) (R~-81-28)
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— to the International Transport Workers Union of America,
AFL- C10:

Offer to assist and ecooperate with the Urban Mass
Transportation Administration in its determination of
minimum training and equipment needs to improve the
ability of rail rapid transit employees to respond %o
emergencies (including smoke end/or fire conditions) in
transit environments. {Class lI, Priority Action) (R-81-29)

— to the Amalgamated Tran-it Union:

Offer to assist and cooperate with the Urban Mass
Transportation Administration in its determination of
minimumn training and equipment needs to improve the
ability of rail rapid transit employees to tespond to
emergencies (including smoke and/or fire conditions) in
transit environments. (Class Il, Priority Action) (R-81-30)

-- to the American Public Transit Association:
Encourage and facilitate participation by organizations
having related safety interests in safety meetings and other
safety activities of the Association. (Class I, Priority
Action) {R-81-31)
BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/  JAMES B. KING
Chairman

/s/ ELWOOD T. DRIVER
Vice Chairman

/s/ FRANCIS H, McADAMS
Member

/s/ G. H. PATRICK BURSLEY
Member

PATRICIA A. GOLDMAN, Member, filed the following concurring and
dissenting statement:

I concur with the analysis, conclusions, and recommendations contained in
this report with the following exceptions. Although I am fully supportive of
increased safety oversight of rail rapid transit operations, | do not share the
majorilv's opinion in several regards.
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First, I am not convinced that mandatory Federal standards or regulations are
essential to achieve the desired level of safety. Some regulations may be needed.
However, regulations are not a panacea and much improvement can be achieved
without them. For example, a "system safety" program based on minimum safety
guidelines, and which is developed and implemented with adequate input from the
varicus parties might be sufficient.

Secondly, I am not convinced ihat increased safety oversight should be
entirely a Federal responsibility. Increased State &nd local oversight in certain
cases might be apprcpriate and more effective.

Thirdly, I am not 2onvinced that the historical lack of effective Federal
safety oversight is based on deficient legal authority. Rather, I believe it has been
based more on philosophy and lack of resources. Thetefore, | do not believe
recommendation R~-81-1 is justified at this time,

Finally, 1 do not believe it appropriate, in this instance, for the Safety Board
to make the 10 recommendations to the U.S. Pire Administration, the International
Association of Fire Chiefs, the International Association of Fire Fighters, the
National Fire Protection Association, the International Transport Workers of
America, and the Amalgamated Transit Union since they are redundant of other
recommendations. Also, the record from our national hearing elearly ind.cates
that these organizations have already pledged their support.

/s/ PATRICIA A. GOLDMAN
Member

January 23, 1981
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APPENDIXES

APPENDIX A

WITNESSES BEFORE THE
NATIONAL TRANSPOR'TATION SAFETY BOARD'S
PUBLIC HEARING ON
RAIL RAPID TRANSIT SAPETY
JULY 28 AND 29, 1980

(In order of appearance)

1.

Z.

3,
4.

3.

6.

Mr. George Donate, Director of Engineering, Montreal Urban Community
Transportation Commission.

Mr. James J. Kirk, Deputy Dircctor of Rail Transportation, Port Authority of
New York and New Jersey.

Mr. Andrew C. Casper, Chief, San Francisco Fire Department.

Mt. Donald D. Flinn, General Manager, International Association of Fire
Chiefs,

Mr. John R. Anderson, Manager of Genersl Engineering, National Fire
Protection Association,

Mr. Richard L. Best, Fire Analysis Specialist, National Fire Protection
Association,

Mr. Charles Kalkhof, General Superintendent, New York Cty Transit
Authority.

Mr. Jack W. Townsend, Director of Safety and Security, Toronto Transit
Commission.

Mu. Walter J, Bierwagon, Vice President, Amalgamated Transit Union.
Mr. Ralph S. V eule, Director of Safety, Bay Area Rapid Transit District,
Mr. Thomas D. Boyle, Manager of Safety, Chicago Transit Authority.

Mr. Nicholas J. Roll, Assistant General !anager for Transit Services,
Washington Metropolitan Area Transit Authority.

Mr. John 3. Flynn, Safety Officer, Washington Metropolitan Area Transit
Authority,

Mr. Albert M, Lock, Manager of Systems Assurance, Metropolitan Atlanta
Rapid Transit Authority.
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Deputy Fire Chief Theodae R. Coleman, Washington, D.C. Fire Department.

Mr. Williami G, Lindner, 'nternational President, Transport Workers Union of
America.

Honorable Gordon Vickery, Administrator, United States Fire Administration.

Mr. Alex E. Lutkus, Manager, BART Safety Section of Transit Distriots
Safely Branch, State of California Public Utilities Com mission.

Mr. Frank J, Cihak, Director of Technical and Research Services, American
Publie Transit Association,

Ms. Lilian "Liburdi, Deputy Administrator, Urban Mass Transportation
Administration,

Mr. William J. Rhine, Director, Office of Safety and Product Qualification,
Urban Mass Transportation Administration.

Mr. Charles Falding, International Vice President, Transport Workers Union
of America.

Mr. James S, Danzy, President and Business Agent, Amalgamated Transit
Union Local 1555,

Mr. Stephen D. Robinson, Chief Steward, Services Employees International
Union Loeal 390.

Dr. Vietor H. Eseh, Chief Surgeon for the Distriet of Columbia Board of
Police and Fire Surgeons.




1.

2.

3.

4.

3.

5.
7.

10.

11.

12.

13.

14.

15.
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APPENDIX B
WRITTEN COMMENTS SUBMITTED FOR THE RECORD
OF THE PUBLIC HEARING ON

RAIL RAPID TRANSIT SAFETY
JULY 28 AND 29, 1980

Mr. Walter G. Wells, Senior Standards Engineer, American Iron and Steel
Institute,

Mr. Paul Lennon, Director of Safety, Massachusetts Bay Transportation
Authority.

Mr. Micheel Gerrard, Chairman, Permanent Citizens Advisory Committee to
the MTA.

Mr. Honry Miranda, Safety Officer, Amalgamated Trarsit Union Local 1535.

Me. L.A. Kimball, Administrator, State of Maryland Mass Transit
Administration,

Fire Chief A.H. Estepp, Prince Georges County Fire Department.

Mr. Guy Wright, Assistant Directo: of System Safety ard Assurance, San
Francisco Municipal Railway.

Mr. Brian R. Woodcock, Manuager of Offsite Operations and Sately, Surface
Transportation Systems, The Beeing Company.

Dr. Robert L. Eisner, Mansger of Product Assurance Sfervices, Basic
Technology Incorporated.

Ms. Sheryl Yount, Emergency Medical Service, Departiient of Public Health,
City and County of San Francisco, California.

Fire Chie. Williara L. Mocre (retired), City of Qakland, California Fire
Department.,

Ms. Christina M. Baxter, Citizen's Tesk Force on BART, San Francisco Fire
Departinent,

Mr. Robert B, Johnston, General Manager, Port Authority Transit
Corporation of Pennsylvania and New Jersey.

Mr. Jonathen H. Klein, Chief Mechanical Officer, Rail Equipment
Department, Scutheastern Pennsylvania Transportation Authot ity.

Dr. Edward J. Farkas, Associate Professor, Department of Man-Environaent
Studies, University of Waterloo.
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16.  Chief R, E. Chamlee, City of Atlanta, Georgia, Bureau of Fire Services.

17. Honorable James W. Tysinger, Senator, State of Georgie Legisiature, MARTA
Technicat Overviow Committee,
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APPENDIX C

RAIL RAPID TRANSIT COLL!SIONS AND DERAILMENTS
INVYESTIGATED BY THE SAFETY BOARD

Rear ind Collision of Three [MBTA] Trains,
Boston, Massachusetts, August 1, 1975 (NTEB-RAR-76-5)

Synopsis:

On August 1, 1975, during the evening rush hour, southbound trafiic on the
Red Line of the Massachusetts Bay 1ransportation Authority in Boston
backed up because of a train standing at a stop signal in the tunnel south of
Charles Street Station, Train 1402, a four-car "Bluebird" train, stopped at
signal 236 because of the backup. Train 1604, a four-car "Silverbird" train,
was keyed by signal 234 and crashed into 1402 about 4:58 p.m. About 3
minutes later, a four-car "Bluebird" train, 1431, crasned into the rear of train
1604. On~ huadred and fifty-four persons were injured; total damage to
equipment was estimetd to be $425,000.

Probable Cause:

The National Transportation Safety Board determines that the probable cause

of this rccidert was the malfunction of the train-step tripper and the
subseqr.ent operation of trains 1604 and 1431 in violation of the rules and in
exc:ss of the speed at which they could stop short of collisions in the
availabie sight distancec.

[CTA] Collision of Trains No. 104 and No. 315 at Addison Street Station,
Chicago Nlinois, January 9, 1976 (NT3B-RAR-76-9)

Sgnoggis:

On January 9, 1976, at 8:06 a.m,, Chicago Transit Authority (CTA} train
No. 315 struek the rear end of train No, 104 while it was standing at the
Addision Street Station platform in Chicagn, Minois. The impact forces
extensively damaged the lead cer of the moving train and the rear car of the
standing train, and slightly damage the other cars in beth trains, Of the 381
pussengers who were injured in the collision, ! died. Damage to the
equipment and track was estimated to be $267,000.

Probable Cause:

The National Transportation 3afety Board determines that the probable caus?2
of this accident was the failure of the motorman of train No, 315 to perceive
standing train No. 104 at a sufficient distance to permit him to stop his train
before striking No. 104. Contributing to the collision were the rule thai
permitted the operation of the train with the auton.atic train control and the
cab signals inoperative, the lack of consistent enforcement of operating
rules, the absence of flag protection against following trans, the failure of
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the teain phone system to provide reliable communications, and the violetion
of the 25-mph speed limit required hy Rule 178B.

Rear End Coliision of Two [GCRTA] Trains,
Cleveland, Ohio, August 18. 1976 (NTSB-RAR-77-5)

Synopsis: ‘

About 11:35 a.m., on August 18. 1976, Greater Cleveland Regional Transit
Authority train No, 461 struck the rear of train No. 409, which was standing
near the East 79th Street Station in Cleveland, Ohiv. Twentv persons vere

injured ané property damage wus estimated to be $61,000.
_/,.--‘r"f'. Frobable Cause:
. \ The National Transportation Safety Board determines that the probable cause

of the accident was the failure of the operator of train No. 461 to comply
with the mandatory stop signal indication snd to =pply the brakes in
A emergency proinptly after the train ehead had been sighted, and operation of
- the train at an excessive speed. Contrisuting to the probable cause was the

lack of an effective operator training program and the ineffectiveness of the

protective devices and procedures to prevent a following train fromn entering
' an occupied block.

Rear End Collision of Two [CTA] Trains,
Chicago, Illinoix, February 4, 1977 (NTSB-RAR--77-10)

Synopsis:

e About 5:27 p.m,, c.s.t,, on February 4, 1977, Chicago Transit Authorily Lake-
‘T Dan Ryen train No. $30 struck the rear of Ravenswood train No. 415, which
/. ] was standing on the elevated rail structure at the intersection of Webash
‘L0 Avenue and Lake Street. The four lead cars of the eignt-car Lrkc-Dan Ryan
2 train overturned and fell from thz elevated structure to the st ~et, One end
of euch of the two rear cars of the Raverswood train dere¢'ed. Eleven

persons wire killed and 266 persons were injured. Propesty Jumage was
o estimated tc be $1.2 million, '

' _':j-‘;}; Probable Cause:

The National Transportation Safety Board determines that the probahle cause
S of this accident was the fsilure of the motorman to exercise due care in

meeting his responsibilities and the unsuthorized operation of the Lake-Dan
Ryan *rain into a signal block occupied by the standing Ravenswood train, st

fi sp.ed that was too fast to stop after the operator sizghted the standing
train.
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Head On Collision of Two [GCRTA] Trains,
Cleveland, Ohio, July 8, 1977 (N'iSB-KAR-78-2)

Synopsis:

About 19:05 a.m., e.4.t., on July 8, 1977, two trains of the Greater Cleveland
Regional Transit Authority collided head-cn on the eastbound track of the
Shaker Heights Line, near 92nd and Holton Streets in Cleveland, Okio, Sixty
persons were injured and property damage was estimated to be $10¢,0%C.

Probable Causa:

The National Transportation Safety Board determines that the probable cause
of the accident was the failure of the Greater Cleveland Regional Trarnsit
Authority to have estsblished rules and procedures, and cpecial instructions
to assure safe train operutions. Contributing io this accident were the
failure of both supervisors to establish and coordinate adequate local
procedures for operating trains in both directions on a single track and,
further, the vegetatlion along the curve which was allowed to grow to the
extent that the view was blocked.

Derailment of {NYCTA] Subway Train, New York, New York,
December 12, 1978 (NTSB-RAR-79-8)

Sgnoggis:

About 4:38 p.m., on December 12, 1978, the sixth and seventh cars of a New
York City Transit Authority subway train designated "CC™ 4:06 p.m. derailed
within moments after departing 59th Street station. Twenty-two persons
were injured, and properly damage was estimated to be $667,500,

While the Safetly Board was investigating this accident, three other trains
derailed from what appeared to be similar causes.  Therefore, the
investigation was expanded to include all four accidents, The other
derailments were: (1) At 8:08 a.m, on January 15, 1979, when the fourth car
of an "A" train derailed north of Rockaway Avenue; (2) at 7:23 p.m. on
February 14, 1979, when the seventh car of an "E" train derailed at §3rd
Street; and (3) at 7:04 a.m. on March 21, 1979, when the first car of a "CC"
teain derailed &t 14th Street.

Probable Cause:

The National Transportation Safety Board determines that the probable cause
of each of the four accidents was & cracked wheel which had resulted from
extensive overheating. Contributing to the cause of the overheating of the
wheels was the partial application of a handbrake. Because of alack of
adequate inspection procedures, the New York City Trensit Authority
employees failed to actect the partially applied handbrake and the thermally
damaged wheels before they cracked,
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ACRONYMS USED IN THIS KVALUATION

APTA -- American Public Transit Association

BART - Bay Area Rupid Trensit Distriet

CTA - Chicago Transit Authority

DOT - Depertment of Transportation

FRA - Federal Railecad Admiristration, 'J.S. Depertment ¢i Transportation
GCRTA ~ Greater Clovei ad Kegional Trancit Authority

MARTA - Mewopolitan Atlunta Rapid Transit Authority

MBTA - Massachu:etts Bay Transportaticn Authotity

MTA New York - Metrorolitan Transgortstion Authority of New York
NFPA - National Fire Protection Association

NYCT: - New York City Transit Authority

PATCO - Tort Authority Transit Carporstion of Pennsylvania and New Jeisey
PATH - Port Authoarity Trans-Hud<on Co:poration

RA'KS - Railvoad Accident/Incilent Reporting System

SEPTA - Southeastern Pennsylvania Transportation Authority

SIRAS - Safety Information Reporting and Analysis Syatem

TSC - Transportation Systems Center, U.S. Department of Transportation
TSI - Transportation Safety institute, U.S. Deparim=ant of Transportation
UMTA - Urban Mass ! ransportation Adiministration, U.S. Department of Transporation

WMATA - Washington Metropwitan Area Transit Authority
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