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The Honorable George Bush
President of the Senate
Washington, D. C. 20510

Dear iar/B;g{/:ia_zsz, |
I am €ransmitting to the Congress this report entitled

The Effects of Mounted Oscillating Lights on Leading
Railroad Cars, as directed by Section 702 (e¢) (j) of the
Federal Railroad Safety Authorization Act of 1982.

Reducing the rate of railroad accidents and achieving
higher safety standards remain major goals for the
Nation's railroads. As this report shows, however,
goals in the area can be better achieved through

. .means other than Federal regulation.” Our analysis
.demonstrates that the costs of. a Federal requirement
to equip locomotives with oscillating lights exceed
the benefits of doing so by 130 percent.

Sincerely,




THE EFFECTS OF MOUNTED: OSCILLATING LIGHTS ON LEADING RAILROAD CARS

MARCH 1983



- MANDATE

This document was prepared in response to the mandate.
contained in Section 702(c) (j) of the Federal Railroad Safety
Authorization Act of 1982, which directed the Secretary of
Transportation, within 60 days of enactment of the Act, to
report to the Congress on whether or not to issue rules,
regulations, orders, and standards to require that the leading
car of any railroad train in operation after July 1, 1983, be
equipped with an acceptable form of mounted oscillating light.
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EXECUTIVE SUMMARY

This report, a brief discussion of the costs and benefits
of equipping locomotives with oscillating 1ights, reaches two major
determinations. First, the data do not support the concept that
oscillating lights are effective in reducing the frequency of
rail-highway grade-crossing accidents. Second, even if oscillating
1ights were found to be effective for those cases where an added
1ight might alert a motorist, the costs of requiring an oscillating
light on every leading rai]road car would far exceed the benefits.

The Federal Railroad Administration (FRA) analysis concluded
that the use of oscillating headlights would result in benefits
of $110 million, assuming a 100-percent effectiveness rate. But
even using such an unrealistic rate, these benefits would fail to
cover costs by 130 percent. The FRA has decided that any Federal
action of this type may, indeed, compel railroads to reallocate
resources from programs already proven successful in reducing the
rate of accidents at grade crossings; and the consequence of
such a Federal rule may be an increase in rail-highway crossing
accidents. On the basis of our findings, presented in greater ...

v 'detail.in -the” following report, a Fedéral requirement that ra11roéd§‘ N

. require such lights cannot be justified.



SAFETY AND ALERTING LIGHTS

An oscillating l1ight is a type of lighted alerting device 1/
used on 17 percent of the locomotives in the United States to
increase the visibility, or perceptibility, of the locomotive.
Originally installed on the assumption that they would alert
motorists to approaching trains, oscillating lights were expected
to reduce the likelihood of accidents at rail-highway grade
crossings.

Rulemaking

Whether or not to require an alerting light on railroad

locomotives has already been explored in depth by the FRA during

the course of an extended rulemaking proceeding. On March 7,

1978, the FRA publdished aE/Advance Notice of Proposed Rulemaking
(ANPRM) in Docket RSGC-2.5/ The ANPRM was proposed to determine
whether a Federal regulation should be issued to require a locomotive
:o have an alerting light to warn motorists of an approaching

rain. :

Although the majority of comments at the hearing were
negative, FRA determined that the concept of an alerting light
warranted further exploration. Hence, it issued a Notice of
Proposed Rulemaking (NPRM) on June 18, 1979 (44 FR 34982). R
This NPRM proposed.the.use of strobe 1ights .on locomotives at - - .- -

.'FfjpbeiC'r;i}%highway'grade‘cross1ngs.'

- Response of the 1ndg§try to the NPRM on strobe lights was
overwhelmingly negative.= Questions were raised about the

1/ Gscillating light (MARS LIGHT) -- also called a "swept®
headlight. It uses one or more standard locomotive headlight
lamps on a mounting plate that is moved by a small motor in
either a figure eight, a circular, or an oval pattern. Other
types of alerting lights include:

Strobe light -- A type of roof light powered by a flash tube
and capable of producing very high intensity with a very fast
flash rate. ,

Rotating beacon 1ight -- An incandescent type roof 1ight that
functions by rotation-turning lenses around a lamp bulb, a wedge-
shaped reflector, or an assgmbly of segIed beam lamps.

Sequentially flashing 1ight -- An incandescent type of roof
light that operates by regularly flashing bulbs.

2/ Minutes of the Official Transcript of Hearing - ANPRM,
Office of Safety, Federal Railroad Administration.

3/ Minutes of the Official Transcript of Hearing - ANPRM,
Office of Safety, Federal Railroad Administration.



- effectiveness of strobe 1ights, the costs involved, and the
reliability of the strobes. FRA withdrew the strobe 1ight NPRM
on April 15, 1982 (47 FR 16189).

On October 12, 1982, FRA issued a second NPRM (47 FR 44791).
The notice was not restricted to strobe lights, but included
a proposal to allow a variety of types of alerting lights on
locomotives. By removing the concerns of commenters in the
earlier NPRM relating solely to the strobe lights, FRA was able
to focus on the more basic issue of whether alerting lights
were indeed effective. After serious consideration of all the
data, FRA determined that there was no justification for a Federal
regulation requiring that railroads equip their locomotives
with an alerting 19ght and will terminate the rulemaking.

Effectiveness

The notion of a flashing light on a leading railcar, in
addition to the standard headlights, to make the train more
conspicuous is not new. Some railroads have used oscillating
headlights on locomotives for decades. More recently, other .
- alerting light devices (strobe lights, beacon 1ights, and =~ ' . -
-sequentially flashing lights) -have been used by railroads.

The FRA began its analysis in the rulemaking proceeding
with the assumption that an alerting light would make a loco-
motive more visible, and thereby reduce the number of rail-highway
accidents at grade.

This assumption has been neither validated nor justified.

In a study by FRA, included in Docket RSGC-2, FRA compared
the safety records of railroads that equip all locomotives with
alerting lights to railroads that do not have locomotives equipped
with alerting lights. The FRA found no evidence that alerting
1ights reduce grade-crossing accidents. On the contrary, the
group of railroads using the alerting lights had a slightly
higher accident rate at rail-highway crossings than the group
without the lights. The only affirmative conclusion that can
be drawn from the study is that alerting 1ights have had little
or no discernible effect on the frequency of grade-crossing
accidents. '



Grade-Crossihg Safety Efforts

As evidenced by railroad accident statistics, a variety
of factors contribute to rail-highway grade-crossing accidents.
Rail labor and management, safety officials at all levels of
Government, as well as the academic community, have developed
and implemented active countermeasures to reduce grade-crossing
accidents, including;

0 Educating the public through programs like “Operation
Lifesaver" .

0 Upgrading crossings by installing gate and flashing
light systems

0 Removina brush from crossings
0 Enforcing State safety laws
0 Designing engineering programs for specific grade-

crossing sites

These and other countermeasures have led to a nationwide
decline in accidents and fatalities. 6rade-crossing accidents
declined from 12,925 in 1976 to 9,295 in 1981; fatalities declined
from 1,115 to 728. This amounts to a 28.1-percent decline in
accidents and a 34.7-percent reduction in deaths. Over the
same period, the overall traffic flow at rail-highway crossings .
.- increased -4 percent.. .. oo 0T T oL o T

The dramatic decline in the accident rate, when combined
with the lack of evidence for demonstrating any positive safety
benefits of alerting lights, leads the Department to conclude
that a Federal regulation cannot be justified. An analysis
of the costs and benefits of a rule requiring oscillating lights
follows. :



THE BENEFITS AND COSTS OF EQUIPPING RAILROAD
LOCOMOTIVES WITH AN OSCILLATING LIGHT

There is no confirmation to warrant a finding that oscillating
lights are effective in reducing grade-crossing accidents. Even
if oscillating lights were assumed to be 100-percent effective,
a Federal rule requiring that all locomotives be equipped with
such lights would require expenditures of $254 million by the
railroad industry while yielding $110 million in benefits --
a profitability index of 0.43.

Benefits

To present the best possible case for the oscillating head-
1ight requirement, the benefit analysis assumed that oscillating
headlights have a 100-percent effectiveness rate for those accidents
that could be avoided if an alerting 1ight were used.

Benefits are defined as "avoidable accidents and the attendant
avoidable costs.* To determine the share of avoidable accidents,
FRA removed from the data base those accidents in which oscillating
lights would be ineffective. These include accidents that involve:

Vehicles stopped or stalled on tracks
... Locomotives pushing a train .. . .-  ..°

Frejght cars stopped:.-and blocking crossing

Vehicles or trains struck past the 20th railcar

An obstructed view by the motorist

A motorist driving either behind or in front of a

train -- who either struck or was struck by a second

train

A motorist driving around or through the gates

A motorist stopping and then proceeding

A pedestrian

©O0o0oo0co0O0

0 O0Oo

Accidents caused or influenced by several other factors
were also eliminated from the data base. These include:

Extent of grade-crossing safeguards
Adverse weather

Speed of trains and other vehicles
Degree of street illumination

0000

Those types of accidents remaining in the data base were
considered preventable by oscillating lights, even though it
is unlikely that every motorist will react positively and avert
an accident in every finstance. _



Table I summarizes the $110 million in the forecast savings
from avoidable accidents.

Table I: Benefits in Dollars
(Dollars in Thousands)

20-year
Category ‘ Forecast
Fatalities : $ 66,886
Injuries ' 34,565
Material Losses : 8,883
$110,332

Table II details the computations in support of these projected
dollar benefits. ' '
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Costs

Costs resulting from a Federal rule that railroads equip
all locomotives with oscillating headlights include the retrofit
of existing locomotives, new purchases, and servicing of equipment.
;ge expected cost to the railroads would be $254 million over
years.

In addition, a Federal rule that specifically requires
all locomotives to operate with oscillating headlights would
automatically exclude all other types of alerting lights already
in use by some railroads. _

Under a Federal rule, 83 percent of existing locomotives
would require the installation of an oscillating headlight.
Railroad companies have already equipped 51 percent of their
locomotives with one of the four types of alerting lights, as
shown in Table III. The requirement for oscillating headlights
would mean that 67 percent of the locomotives already equipped
with an alerting light would have to replace the existing system
with a new oscillating headlight.



TABLE III: Historical Distribution of Alerting Light Types

Other than
Locom9t1ve§/ AN Percentage Oscillating
Alerting Light Types vKulpped— Locomotives Share Headlights
Oscillating Headlights 5,290 0.1675 ' -
Rotating Beacon Lights 70793 .2467 0.2467
Strobe g1ghts 2,613 .0827 .0827
Sequentially Flashing Lights 540 0171 0171
" Subtotals — 16,236 R 3L0] —
Locomotives not Equipped ' 15,350 .4860
Totals I35 10000 3465

a ) ' - 3 - .
a/ AAR s submission in Docket RSGC-2, covering the use of alerting
lights on locomotives at public grade crossings.

b . ,
b/ Amount taken from an AAR survey that includes Class I, II, and III railroads.

The Association of American Railroads (AAR) has stated
that the mix of locomotives equipped with alerting lights and
those not equipped will not change. FRA accepted this conclusion
and assumed that a constant 51 percent of the locomotive fleet
will have an alerting light--without the enactment of any Federal
requirement.

This assumption affected FRA's cost estimates in that the
purchasing of new equipment that would have otherwise occurred
and related servicing expenses were subtracted from the cost
of installing oscillating headlights. The FRA added to this
estimate those servicing costs for the existing fleet minus
the servicing costs that would have occurred without the rule
and retrofit costs for locomotives not already equipped. The
re?ainder is the new cost to the railroad industry. (See Table
IV). .



TABLE IV: Twenty-Year Expenditures Forecast for Oscillating Lights
(Dollars in Thousands)

Category 4 Cost

Capital Costs 2/

‘New Installations $ 9,81
Retrof1tt199 ’ 36,632
Annual Cost 196,981
Subtotal $ 783,328
Class II and III Railroads 10,379

Total $ 253,803

'_'3/ The costs of purchasing and installing oscillating headlights on
locomotives. A 10-percent discount factor has been applied to
account for the time value of money.

b/ The costs that recur year after year -- overhaul costs, routine-
-maintenance costs, bulb changeout cost, and :locomotive downtime

. cost. A-10-percent -discount- factor has’ been applied to account =~ T

‘for the time value of money.

Tables V, VI, and VII detail the computations in support of the projected
dollar costs.

10
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TABLE VI: Retrofit Capital Costs
(Dollars in Thousands)

Locomotives a/ ' b/ Already ¢/ Scheduled d/
for Retrofit— Retired— Subtotal Equipped=’ for Retrofit Total=

28,137 523 27,614> 4,625 22,989 $ 36,632

3/ Number of locomotives in service at the start of the first forecast year.

b/ Since all existing locomotives must be retrofitted by mid-year, only half
the locomotives forecast to be retrofitted is counted.

£/ Locomotives already equipped with oscillating headlights.
d/ Costs are computed at the start of the forecast. A unit cost per oscillating

light of $1,753 is used, and a discount of 10 percent is applied to account
for the time value of money.
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