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EXECUTIVE SUMMARY

On July 26, 1991, the Federal Railroad Adm nistration (FRA)

i ssued Enmergency Order No. 15 requiring the Florida East Coast
Rai | way Conpany (FEC) to follow rules requiring train horns to be
sounded at highway-rail crossings. This action was taken in
response to a dramatic increase in the nunber of crossing
accidents after seven counties and twelve cities in Florida

i ssued ordi nances prohibiting the sounding of train whistles at
511 crossings during nighttinme hours.

Fol l owi ng the inposition of Energency Order No. 15, the
ni ghttinme accident rate declined 68.6 percent to pre-whistle ban
levels. It was clear that prohibiting train horns had
significantly increased the risk of accidents.

FRA is very concerned that other |ocations throughout the
country m ght be experiencing a simlar increased risk of
crossing accidents as a result of whistle bans. 1In consideration
of a possible future rul emaki ng, FRA announced it would conduct a
nati onal study of whistle bans to determ ne how many crossi ngs
were affected and exam ne the accident histories of those
Crossi ngs.

The study was perfornmed using data froma survey conducted
in 1992 by the Association of Anerican Railroads (AAR) which
identified crossings with whistle bans. Twenty-five railroads
surveyed their systens. Seventeen reported operating over
hi ghway crossings subject to whistle bans. After screening,

2,122 public, at-grade crossings on 17 railroads and |located in



27 states were considered in this study.

FRA believes the AAR survey accounted for a major portion of
all crossings subject to whistle bans. The responding railroads
operate over 61 percent of the nation's public, at-grade
crossings and operate 91 percent of the annual train mles. O
the total nunber of interactions between hi ghway users and train
traffic that occur at crossings subject to whistle bans, FRA
believes only a small share take place at crossings not included
in this survey.

A breakdown of the types of notorist warning devices
installed at crossings with whistle bans showed 40 percent with
gates, 22 percent with flashing lights, 26 percent with
crossbucks, and 12 percent with other types of signs or train
crew flagging. Overall, crossings subject to whistle bans have a
hi gher | evel of warning device than the general popul ation of
crossi ngs, wherein, 17 percent have gates, 18 percent have
flashing lights, and 51 percent have crossbucks.

Ni nety-four percent of the whistle bans were effective 24
hours a day. Fewer than six percent of the bans (at 118
crossings) were nighttine-only, typically from6:30 PMto 6:30 AM

The "Study G oup"” of 2,122 crossings were located in 227
cities in 27 states. The states with the greatest nunber
included Illinois with 286, Wsconsin with 183, Kentucky wth
158, New York with 157, and M nnesota with 153.

Anmong the seventeen railroads that reported crossings with

whi stl e bans, CSX, Conrail, and Soo Line accounted for about 56



percent of the total crossings. Amrak reported operating over
77 crossings.

As of the 1992 survey, the nunber of crossings wth whistle
bans had reportedly decreased by 721. Whistle bans at crossings
in 65 cities had either been cancelled by public officials or
were being ignored by the railroads in a conscious decision to
not abi de by ordi nances that appeared to conprom se safety. As
of 1992, there were 1,401 renmaining bans in 164 cities and 24
states. O these remaining bans, 84 were nighttine-only bans in
18 cities and 8 states.

The cancel | ati ons of whistle bans enabl ed FRA to nake direct
conpari sons of the nunber of accidents during the bans and during
equal tine intervals when the bans were not in effect. Twelve
"before and after" case studies resulted, involving eight
railroads and 831 crossings. Overall, this conparison showed the
accident rate declined 38 percent when whistle bans were
cancel l ed. However, for 288 Conrail crossings, the accident rate
declined 53 percent, and for 293 CSX crossings, it declined 59
per cent.

In addition, an anal ytical conparison of 1,222 crossings
subj ect to whistle bans from 1989 through 1993 against all other
167, 000 public grade crossings in the national inventory was
made. The conpari son showed crossings with whistle bans had a
significantly higher average accident frequency than the non-ban
crossings. In performng this analysis, 1,222 whistle ban

crossings were divided into ten groups of nearly equal size based



on simlar estimted accident frequencies, as calculated by an
establ i shed accident prediction fornmula. Wthin each risk |evel,
whi ch ranged fromlow to high, the accident histories of the
crossings were tabulated. A simlar procedure was followed for
all other 167,000 public crossings in the national inventory. In
nine of the ten risk levels, the group of crossings with whistle
bans had accident frequencies significantly higher than the
nati onal population in the corresponding risk |evel group.
Overall, whistle ban crossings experienced an average of 84
percent nore accidents than crossings wthout bans.

For the 118 crossings reported to have nighttine-only
whi stl e bans, FRA found a notably higher frequency of accidents
during the hours bans were in effect, especially between 6:30 PM
and mdnight. There were 15 accidents during that 5 1/2 hour
period, conpared to 24 accidents during the 12 daytinme (non-ban)
hours.

From January 1988 t hrough June 1994, there were a total of
948 accidents at crossings with whistle bans in effect, resulting
in 62 fatalities and 308 injuries. Accidents occurred on all 17
of the railroads reporting whistle bans. Railroads with the
hi ghest nunber of accidents included Soo Line with 157, Wsconsin
Central wth 142, CSX wth 113, Union Pacific with 101, Norfol k
and Western with 89, and Burlington Northern with 80.

During this period, Antrak experienced 54 accidents with 5
fatalities and 19 injuries. The Northeastern Illinois Regional

Commut er Railroad (METRA) reported 36 accidents with 2 fatalities

Vi



and 7 injuries.

Acci dents during whistle bans occurred in 24 states. The
greatest nunmber were in Wsconsin with 162 accidents, followed by
[1linois with 144, M nnesota with 92, Indiana with 93, Kentucky
with 47, and M chigan with 41.

A conparison of the circunstances of accidents indicated
that sounding train horns reduced the frequency of accidents
during the hours of darkness and al so reduced the frequency of
nmotorists driving around | owered gates. This review served to
identify the conditions where whistle sounding reduced acci dents.

Overall, the results of this study indicate that the safety
ri sks associated with the whistle bans in Florida are not uni que
to that area. Twelve case studies, involving 831 crossings in
ei ght states other than Florida, showed an overall 38 percent
decline in the accident rate when whistle bans were cancell ed,
There were 53 percent and 59 percent reductions on 288 Conrai
and 293 CSX crossings.

Unli ke the crossings in Florida, which were | ocated al ong
the same right of way with relatively uniformrail traffic, the
crossings in this study reflect a very diverse population with
respect to physical configurations, notorist warning devices, and
hi ghway and rail traffic m xes. Their geographical dispersion
contributes to a nore credi ble indication of the national safety
inplication of train whistle bans.

However, in spite of the differences between the groups of

crossings involved in this study and the Florida study, the



results are simlar and significant. The national group showed a
38 percent reduction in the crossing accident rate when whistle
bans were cancelled, and the Florida group, a 68.6 percent
reduction. These trends add credence to both studies and

i ndi cate that whistle bans, whether 24 hour or nighttinme-only,

increase the risk of accidents at crossings.
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NATI ONW DE STUDY
OF
TRAI' N WHI STLE BANS

l. | NTRODUCTI ON

Backgr ound

Rai | road transportation fostered early econom ¢ and
popul ati on expansion in the United States. Long before the
i nvention of notor vehicles and aircraft, which pronpted the need
for the interstate highway system and airports, a new generation
of cities such as Atlanta appeared. The location of these cities
was due solely to the presence of railroad |lines that crossed or
ended at that particul ar point.

During the 1830s, when commercial rail service began, the
popul ation of the United States averaged about fifteen million.
By 1870, just after the Central Pacific (now part of Southern
Pacific) and the Union Pacific conpleted the first trans-
continental railroad in 1869, the U S. popul ati on was
approximately forty mllion. Today, the U S. popul ati on exceeds
250 mllion. The railroad right-of-way, once the only sign of
civilization in nost parts of the United States, now finds itself
surrounded by residential populations and industrial facilities
never envisioned by early railroad pioneers. To fulfill the
needs of comrerce and private travel, public highways cross

railroad rights-of-way at nore than 168, 000 | ocati ons.



H ghway- Rail Grade Crossing Accidents

The railroad industry's steel wheel on steel rail technol ogy
makes the econom c transportation of bulk commodities possible.
However, the laws of physics do not allow rapid decel eration of
trains to avoid accidents. As a result, there are many tragic
accidents involving notor vehicles at highway-rail grade
crossings as well as railroad trespasser fatalities. It takes a
100-car train traveling 30 mles per hour approximately half a
mle (2,640 feet) to stop, conpared to about 40 feet for the
aver age passenger vehicle. At 50 mles per hour, a 100-car
train's stopping distance increases to one and a third mles
(7,040 feet), conpared to |less than 150 feet for the average
passenger vehicle.

Acci dent data indicates that the train speed in 87 percent
of crossing accidents is |less than 50 mles per hour, and evenly
distributed between 10 and 50 m |l es per hour. Wen an acci dent
occurs, train speed is a factor in its severity. Collisions
between trains and notor vehicles are eleven tines nore likely to
result in fatalities than collisions between two notor vehicles
on hi ghways. Each year, highway-rail grade crossing accidents
cl ai m about 600 |ives and injure 2,400.

Mot or vehicles, even |arge trucks, are severely crushed when
struck by the mass of a noving train. The average freight

| oconotive wei ghs between 140 and 200 tons, and a 100 car train



can wei gh 10,000 tons. |In conparison, the average autonobile
wei ghs approximately one to two tons.

H ghway-rail crossing accidents can cause death and injury
to train crews and passengers, particularly in collisions with
| arge trucks, buses, or other heavy equi pnment. Moreover, the
rel ease of hazardous materials by trucks or trains foll ow ng
grade crossing collisions can endanger anyone near the right-of-
way or downwi nd of the collision point.

More than fifty percent of highway-rail collisions occur at
crossi ngs equi pped with active warning devices. Perhaps the
not or vehicle operators in these accidents do not cross railroad
tracks often enough to be famliar with the warning devices
designed for their safety. O perhaps they becone carel ess about
heedi ng the warning indications. Statistics show that very few
accidents are due to the infrequent failures of crossing warning
lights or gates.

Train whistles, horns, and bells are warni ng devi ces which
enhance railroad safety by giving notorists an audi bl e indication
of atrain's proximty. The Federal Railroad Adm nistration
(FRA) requires that each lead | oconotive in a train have an

audi bl e warni ng device.! However, FRA' s regul ations do not

149 CFR 229.129. The mnimum sound level for train
| oconotives is specified at 96 decibels (dB) £ 4 dB--at 100 feet
forward of the loconotive in its direction of travel. (A decibe
is aunit for neasuring the relative | oudness of sounds which for
humans range from zero, for the average | east perceptible sound,
to about 130 for the average pain |evel.)
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speci fy when train audi bl e warni ng devi ces shoul d be sounded. 2

I ndi vidual railroads and state | aws nandate those requirenents.
Typically, railroad operating procedures require engineers to
sound train horns at nost highway-rail grade crossings. The
audi bl e train horn provides the only indication of an approaching
train at crossings with only passive warning devices.?

Fl ori da Wi stl e Ban

Rai | roads are powerless to restrain the growth of
residential populations along their rights-of-way. Train whistle
use is an inportant deterrent to highway-rail crossing accidents
in densely popul ated areas. However, special interest groups
formed in the |ate 1970s, sought ways to silence train whistles,
and concentrated their attention on nighttinme bans, which gained
much support from nearby residents. One Florida-based group
Project Wiistle Stop, Inc., approached Federal agencies and the
State of Florida's Federal |egislators to sponsor a national
whi stl e ban. Wen the national ban could not be obtained, the
Florida State Legislature was persuaded to enact state whistle
ban | egislation. Local jurisdictions, cities, and counties were
allowed to establish nighttinme (10:00 PPM to 6:00 AM) train

whi stl e bans. However, the bans could be inposed only at

2 49 CFR 218. FRA's railroad operating practice regul ations
require that safety devices be operational; they do not specify
when audi bl e warni ng devi ces shoul d be sounded.

3 Passive highway-rail grade crossing warning devices nay
i ncl ude crossbuck signs, stop signs, advance warni ng signs, and
pavenent mar ki ngs.



crossings with active warning devices* and only on railroads that
operate totally within the State of Florida.

Effective July 1, 1984, the Florida |egislation applied only
to the Florida East Coast Railway Conpany (FEC), an intrastate
carrier.> Not affected were highway-rail crossings of a
conpeting carrier, CSX Transportation, Inc. (CSX), an interstate
rail carrier wwth lines parallel to those of FEC. However,
response to the perm ssive |legislation was w despread. By
Decenber 31, 1989, seven counties and a dozen additional cities
had established whistle bans for 511 of FEC s 600 public grade
crossi ngs equi pped with active warning devices. Unfortunately,
the nighttinme accident rate soared at the whistle ban grade
Crossi ngs.

Duri ng House Appropriations Hearings on March 21, 1990, FRA
recei ved a congressional request to study FEC s nighttinme train
accident rate. Representative WIliam Lehman (Florida's 17th
District) asked FRA to determne if there was any correl ation
bet ween those areas that had whistle bans and the nunber of
hi ghway-rail crossing accidents. Using a 1984-89 study period,
the agency found that FEC s nighttine accident rate at the 511
af fected crossings increased 195 percent follow ng the inposition

of whistle bans. FEC s daytine accident experience at the sane

4 Al affected highway-rail grade crossings were required to
be equi pped with crossing gates, flashing lights, bells, and
speci al hi ghway advance warni ng signs.

®Florida Statute: 351.03 (4)(a), dated 8-20-91
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511 crossings remained virtually unchanged.® The study clearly
showed the only identifiable difference between the nunber of
accidents occurring at the crossings was the existence of the
ni ghtti me whi stle bans thensel ves.

FRA provided copies of its 1990 study to officials of each
Florida county and nmunicipality wwth whistle bans in effect.
Copi es were also sent to the Florida Departnent of
Transportation, and to fifteen nmenbers of the Florida state
| egislature. In the year follow ng rel ease of the study, no
county or nmunicipality acted to repeal or nodify its whistle ban
ordi nance. The Florida state legislature also did not act in
response to FRA's findings. Unfortunately, the nunber of FEC
hi ghway-rail crossings subject to the ban increased to 537.
Furthernore, neither state or local authorities took action to
conpensate for the hazard introduced by whistle bans.
Appropriate nmeasures coul d have included increased | aw
enforcenent, installation of imobvabl e highway dividers, grade
separation at high-traffic crossings, or tenporary nighttine or
per manent cl osure of | ow use crossings.

While waiting for state and | ocal responses to its study,
FRA continued to nonitor accidents at FEC crossings. In sone
acci dents, the highway vehicle went around or through grade

crossing gates. In other accidents, the highway user failed to

® U.S. Federa Railroad Administration. Florida's Train Whistle Ban 2nd ed., September
1992.



clear the crossing before the train's arrival.’” These events
suggested that without the train whistle warning, notorists were
unaware of the proximty of the train, or the direction of the

train's travel.

FRA Energency Order No. 15

Based on its investigation, FRA issued Energency O der
No. 15 on July 26, 1991. This decision requires the FEC to sound
train horns when approachi ng public highway-rail grade crossings.
Specifically, FEC was ordered to follow the operating rul es
governing horn use that were in effect before the state-
perm ssive train whistle ban. Wile the FRA recogni zed that
nighttine train whistles can be an i nconvenience to residents
near the railroad right-of-way, whistles can al so save |ives.

The effects of FRA' s energency order were dramatic and
imediate. During the two years follow ng the energency order
"Day Accidents" (6:01 AM - 9:59 P.M) declined 8.8 percent and
"Ni ght Accidents" (10:00 P.M - 6:00 A M) declined 68.6 percent.
Reported accidents returned to pre-whistle ban levels. This data

is summarized in the table that foll ows.

" FRA al so believes that the train whistle can prevent
accidents involving a second train on an adjacent track. |If the
view of adjacent tracks is blocked by the first train, a highway
user who decides to go around a "down" highway crossing gate
after the first train passes, is totally dependent on hearing the
war ni ng of the second train's whistle.

7



FEC ACCI DENT

REPORTS DAY ACCI DENTS NI GHT ACCI DENTS
7/27/89-7/25/93 [ 6:01 AM- 9:59 PM | 10:00 PPM - 6:00 P. M
Two Years Prior 34 51
to E. O #15
Two Years After 31 16
E. 0. #15
Per cent Change - 8.8 - 68.6

The graph in Figure A shows a summation of FEC s pre- and
post -whi stl e ban crossing accidents from 1980 t hrough 1993.

In the Florida | egislative session of 1992, the whistle ban
statute was revised. Wistle bans on all railroads operating in
Florida are now permtted. However, to be in conpliance with
FRA's Energency Order No. 15, affected crossings nust neet one of
five FRA criteria. The five criteria are described in Appendix 1

and are intended to preclude unsafe actions by notorists.

Nat i onwi de Wi stl e Ban St udy

As a result of FRA s study and subsequent actions, the
whi stle bans in Florida received wi despread publicity. However,
many ot her counties, cities, and towns around the nation al so
have ordi nances prohibiting whistles. Over tinme, sonme have been
repeal ed and sonme new ones enacted. Generally, safety
consi derations have prevailed in decisions regarding whistle
bans. Since 1975, reports show that 30 new munici pal bans have
been enacted while 72 have been cancell ed. However, FRA has not

been nonitoring ordi nances agai nst train whistle use.



FIGURE A

Collisions at Crossings During 10 PM to 6AM Whistle Bans
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During adm nistrative appeals to FRA s Enmergency O der
No. 15, the agency began an informal conference process with
affected Florida parties on Septenber 13, 1991. On Decenber 5,
1991, FRA issued Conference Notice No. 3. This notice announced
FRA' s intention to i ssue an Advance Notice of Proposed Rul emaki ng
regarding a nationwide rule for train whistles at highway-rai
grade crossings.® In consideration of the rul emaki ng, FRA agreed
to conduct a national survey of train whistle bans in cooperation
with the Association of American Railroads (AAR). The AAR a
railroad industry trade association, requested its nenber
railroads to submt information on state and | ocal whistle bans
of any type. Seventeen of twenty-five railroads responding to
the AAR survey reported being affected by whistle bans at various
crossing locations and that 94 percent of the reported bans were
in effect 24 hours a day. An exam nation of the accident
hi stories at these crossings provided the basis for FRA s

Nati onwi de Study of Train Wi stle Bans.

8 U.S. Federal Railroad Admi nistration. Conf erence Notice No.
3, Decenber 5, 1991, Pages 15-16.
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I'l1. PURPOSE
oj ecti ves

This study had two primary objectives. The first was to
determ ne how many crossings (other than those on the FEC) were
subject to whistle bans. The second was to eval uate whet her
t hose crossings were subject to the sane el evated safety risk

shown by the FEC whistle ban crossings in Florida.

Need for Study

Experiences in the states of Florida and Oregon® have
provi ded conpel ling evidence about the safety benefits of
sounding train horns at highway-rail grade crossings. FRA is
very concerned that other |ocations throughout the country, where
whi stl e bans are being observed, could be experiencing an
i ncreased risk of crossing accidents. However, FRA recognizes
that the sounding of train horns is often regarded as an
unnecessary di sturbance of the peace and quiet of residential and
commercial areas. Consequently, FRA was not prepared to initiate
a national rulemaking wthout first examning the safety records
of affected crossings.

The findings fromthis study wll be considered by FRA in
its decision with respect to possible regulatory actions. These

findings wll also provide citizens, |ocal governnment officials,

® The Public Utility Conm ssion of Oregon rescinded whistle
bans in two cities after a 200 percent increase in the accident
rate. See U S. Federal Railroad Adm nistration, Florida's Train
Wi stl e Ban, 2nd ed., Septenber 1992, Appendices L and M

11



rail roads, and other concerned parties wth information that wl|

clarify the safety inplications of train whistle bans.

I11. DATA DESCRI PTI ON

Col |l ecti on and Scope

Before this study, no information about whistle bans in
states other than Florida and Oregon had been conpiled. 1In 1992,
the AAR asked nenber railroads to prepare lists of all crossings
on their respective systens subject to whistle bans. Carriers
were asked to include information about the types of bans, and
the dates of origins and cancellations, if applicable. Copies of
the lists were provided to the FRA. Crossings were identified by
their U S. DOT/ AAR National Rail-H ghway Crossing |Inventory
Nunber.® The survey identified 2,705 crossings that were
subj ect to whistle bans which included 24 hour and nighttine-only
bans.

Twenty-five railroads responded to the AAR survey, seventeen
of which reported operating over crossings subject to whistle

bans. The respondent rail roads operate over a total of 102, 737

FRA is custodian of this conputer-based file of al
hi ghway-rail crossings in the United States. This data base,
initiated by States, railroads, and the US DOI, circa 1973-75, is
kept current by States and railroads who voluntarily provide
information for newy established crossings and updates for
existing crossings to FRA on a " U S. DOTl - AAR Crossing
I nventory Form', Form FRA F 6180.71. See Appendix 2. (In the
year ended March 31, 1993, FRA processed nore than 103, 255
inventory updates.) Each crossing in the country is assigned a
uni que nunber which facilitates precise identification. Anmong
ot her uses, this nunber is included in all crossing accident
reports.

12



public, at-grade, crossings. These represent about 61 percent of
the national total of 168,223. Crossings not included in the
survey are on the properties of approxi mately 603 ot her
railroads, all of which are smaller railroads.

FRA bel ieves that nearly all crossings of the Cass |
rail roads were covered by the survey. Because the C ass |
rail roads, as a group, accounted for about 91 percent of the
total annual train mles operated in 1993, the crossings listed
in the AAR survey experience a very |arge share of the tota
i nteractions between hi ghway-users and trains that occur at

crossi ngs subject to whistle bans.

lnitial Summary

An initial tabulation of the survey information showed that
the crossings subject to whistle bans were | ocated in 27
states.! The state with the greatest nunber was Illinois, with
306 crossings. Arizona had the fewest, with one. The
distribution is shown in the following table and on the map in

Figure B

11 The 537 crossings of the FEC, which had whistle bans
prior to Emergency Order No. 15, have not been included in this
tabul ati on or el sewhere in this study.

13



STATES W TH WHI STLE BAN CRGOSSI NGS
(I'nitial Count)??

AR .. ... 43 M. . ... 159
AZ....... 1 MO.....122
CA ..... 81 NC....... 5
FL....... 213 NY. .... 260
GA ..... 54 CH .... 106
A ... 23 OR..... 53
IL..... 306 PA. .. .. 104
IN..... 143 SC..... 24
KY..... 209 ™) ... 78
LA ... .. 86 VA . ... 167
MA. . ... 105 VA L 69
MD. . .... 10 W..... 251
ME...... 13 WL 5
M..... 226

Initial Count: 27 States with 2,705 Crossings

2 This initial count was subsequently adjusted downward as
the result of screening procedures.

13 Excl udi ng 537 crossings on Florida East Coast Rail way
Conpany.

14
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O the 17 railroads reporting crossings subject to whistle

bans,

accounting for about 56 percent of the total

initial

Initial

CSX, Conrail,

and Soo Line had the greatest nunber,

bet ween t hem

survey results are shown bel ow

RAI LROADS W TH WHI STLE BAN CROSSI NGS

Count :

(Initial Cou
ATK. .. ... 91
ATSF. . . .. 41
BAR . .... 13
BN...... 147
CNW..... 87
CR..... 530
CSX. . ... 581
DH. ...... 16
GIW. .... 11
KCS...... 92
NS....... 62
NW..... 185
SOO.....401
SP....... 35
SR ...... 13
up...... 228
WC...... 172

17 Rail roads

and 2,705 Crossings

The

Key to Railroad Abbreviations:

ATK
ATSF
BAR
BN
CNW
CR
CSX
DH
GTW
KCS
NS
NW
SO0
SP
SR
uP
WC

Nat i onal
The At chi son,

Bangor and Aroost ook Railroad
Burlington Northern Railroad Conpany
Chi cago and Nort hwestern Transportati on Conpany

Consol i dat ed Rai |
CSX Transportation,

Cor por ati on

Rai | road Passenger Corporation ( AMIRAK)
Topeka, & Santa Fe Railway Conpany

(Conrail)

I ncor por at ed

Del aware and Hudson Rail way Conpany
G and Trunk Western Rail road,
The Kansas Gty Southern Railway Conpany
Nor f ol k Sout hern Cor porati on
Nor f ol k and Western Rail way
Soo Line Railroad Conpany

Sout hern Pacific Transportation Company
Sout hern Rai | way Conpany
Uni on Pacific Railroad

W sconsin Central,

Limted

16
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Scr eeni ng

Using information in the DOI/ AAR I nventory, the |ist of
2,705 crossings was screened to identify and delete private
crossi ngs, pedestrian-only crossings, non at-grade crossings
(railroad over or under roadway), closed crossings, crossings
where the ban had been cancel ed before January 1, 1988, and
garbl ed crossing inventory identification nunbers. The result
was a final list of 2,122 public at-grade crossings where 24 hour

or nighttine-only bans were in effect.

Locati ons and Types of Bans

Crossi ngs which passed the screening process conprised the
"Study Group” and were used in the subsequent conpilations and
anal yses perfornmed by FRA

The | ocations of the crossings are shown in the foll ow ng

table and on the map in Figure C

YFor this study, FRA established a tine frane of January 1,
1988 through June 30, 1994. This was based on the availability
of the nobst recent accident data, which was through June of 1994,
and a need to mnimze potential changes in highway and rai
traffic volunmes as well in the physical characteristics of the
crossings, while ensuring there would be sufficient accident data
to enabl e neani ngful analysis. The resulting study tine frame
spanned 6.5 years.

An exception to this time frame was nmade for those anal yses
i nvol ving an FRA accident prediction nodel, for which five years
of accident data was used. The nodel's conputer program was
devel oped using this tine span. The five year tinme frame used by
t he accident prediction nodel was from January 1, 1989 through
Decenber 31, 1993. (See page 32).
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STATES W TH WH STLE BAN CRGOSSI NGS
(Post Screeni ng Count)

AR .. ... 41 M. . ... 153
AZ....... 1 MO ....118
CA ..... 69 NC....... 1
FL....... 213 NY. .... 157
GA ..... 52 OH ..... 74
A ... 19 R ..... 49
IL..... 286 PA. .. ... 73
IN..... 118 SC..... 24
KY..... 158 ™) ... 65
LA ... .. 70 VA ... .. 93
MA. ... .. 88 VA L 62
MD....... 8 W..... 183
ME. . .... 12 WL 5
M..... 141

27 States with 2,122 Crossings

Rai | roads operating over the crossings are shown in the table
bel ow

RAI LROADS W TH WHI STLE BAN CROSSI NGS
(Post Screeni ng Count)

ATK. ... .. 77 GITW..... 9
ATSF. . ... 41 KCS. . ... 82
BAR. .. ... 12 NS...... 59
BN. ..... 128 NW . 101
CNW. . ... 74 SQO, 335
CR..... 350 SP...... 28
CSX. .. .. 436 SR ..... 11
DH....... 16 UP..... 198

WC. . ... 165

17 Railroads and 2,122 Crossings
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The types of hi ghway-user warning devices installed at the
crossings are shown in the following table and in Figure D, which
al so provides a conparison with the general popul ation of
crossings inthe US. As a group, crossings wth whistle bans

have a higher |evel of notorist warning device.

TYPES OF WARNI NG DEVI CES AT WHI STLE BAN CROSSI NGS*™

Gates. . ... ... 852
Cantil evered Fl ashing Lights....99
Flashing Lights................ 373
Crossbucks. ......... ... ... 551
O her or None.................. 247

The post-screening count identified 227 cities with whistle
bans. Their state locations are shown in Figure EE O the 2,122
crossings with whistle bans, 94 percent of the bans (at 1,993
crossings) were effective 24 hours a day.

Fewer than six percent of the bans (at 118 crossings) were
effective only during nighttime hours, usually between the hours
of 6:30 p.m and 6:30 a.m Figure F shows the |ocations of the
crossings with nighttinme-only bans. They were |located in 9
states and 20 cities. The types of warning devices installed at
t hese crossings include 49 with gates, 36 with flashing lights,
and 33 with passive signs. Sone of the nighttine-only whistle

bans were reported to have been rescinded prior to the date of

BFor this study, crossings were classified according to the
hi ghest | evel of highway-user warning device installed at the
crossing. For exanple, if a crossing is equipped with gates, it
wi Il also have flashing |ights and passive warning signs such as
crossbucks. In this study, the crossing would be classified and
counted as a "gate" crossing and not counted in any other group.
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t he AAR survey, but subsequent to January 1, 1988 (the begi nning
date of the study's tine frane). Figure G shows the |ocations of
84 crossings that are believed to continue to have nighttine-only
whi stle bans in effect. They are located in 18 cities in 8
st at es.

El even crossings had restrictions that permtted train
whi stles, but restricted themto "one sounding at 500 feet" or
required the horn to be sounded, but only at "mninmumintensity".

In reviewng the reports fromthe AAR survey, nmany indicated
that a substantial nunber of whistle bans had been term nated by
the municipalities or were being ignored by the railroads in a
consci ous decision to not abide by ordinances that appeared to
conprom se safety. In a few cases, new whi stle bans had been
i npl emented by communities. (These term nations and
i npl emrentati ons provided the opportunity to conpare acci dent
frequenci es during ban and non-ban periods). Fromthe initial
study group of 2,122 whistle bans, the nunber of crossings
subj ect to bans decreased by 721. The observance of whistle bans
in 63 cities has been di sconti nued.

The | ocations of the remaining 1,401 bans are shown in
Figure H They are located in 164 cities in 24 states. This

total includes both 24 hour and nighttine-only bans.
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FIGURE D

TYPES OF WARNING DEVICES
AT CROSSINGS WITH WHISTLE BANS

Flashing

Crossbucks 26% Lights
22%

None
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Gates
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TYPES OF WARNING DEVICES
AT ALL PUBLIC CROSSINGS IN THE U.S.
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Legal Basis and History

Ordi nances prohibiting train whistles have been passed by
many nunicipalities. At |east one dates back to 1910. Many
ordi nances specifically nmention train whistles or bells, while
ot hers are general ordi nances agai nst objectionably | oud sounds
of any type and have been interpreted as applicable to train
whi stles. Nom nal fines have been established in sone cases.

However, nost of the ordi nances origi nated between 1950 and
1970. The preci se dates and muni ci pal code sections for nmany of
them were beyond the imedi ate recall of city and county
personnel presently responsible for maintaining code records.
Sonme localities believe they sinply have informal agreenments with
t he railroads.

O greater interest to the FRA was the docunentation of any
recent inplenentations or cancellations of whistle bans. Such
changes woul d provi de opportunities to conpare acci dent
frequencies both with and wi thout whistle bans. This technique
provided significant results in the earlier Florida whistle ban
study. For the nationw de study, twelve such cases were
docunented i nvolving Conrail, CSX, GIW KCS, NS/ SR, BAR, Soo

Line, WC and UP railroad operations.

V. METHODOLOGY

CGeneral Overview

Formul ated to derive as nuch insight as possible fromthe
survey information, FRA s nethodol ogy used two types of

anal ytical procedures. The first was a direct conparison of
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enpirical data using a case study approach. The second was al so
a conparative approach, but enployed an established anal yti cal
nodel for predicting the |ikelihood of accidents at highway-rail
crossi ngs based on certain physical and operational paraneters.
The predicted accident frequencies were conpared wth the actual
accident histories for crossings wth whistle bans. As an

i ndependent control group, accident predictions for all other
crossings in the 168,223 DOT/ AAR national crossing inventory were
conputed and conpared to their actual accident histories. The
anount of variance between the predicted and actual accidents for
whi stl e ban and non-whi stle ban groups was then exam ned. O
interest was any difference in how well each group confornmed (or
did not confornm) to its predicted frequency of accidents.

Bef ore and After Case Studies

Usi ng i nformati on about whistle ban cancell ations and
i npl enentations fromthe AAR survey, in conjunction wth accident
data from FRA' s crossing accident/incident file,!® direct
conpari sons of accident occurrences for twelve groups of
crossings were made. As shown in Table 1, each case study

covered equal periods of tinme when the crossings were and were

8 Pursuant to the Federal Railroad Safety Act of 1970 (P.L.
91-458) and the Accident Reports Act (45 U S.C. 38-34), railroads
are required to file accident/incident reports with the FRA. Any
i npact which occurs between railroad on-track equi pnent and an
aut onobi | e, bus, truck, notorcycle, bicycle, farmvehicle,
pedestrian, or other highway user at a highway rail crossing nust
be reported to the FRA on the "Rail-H ghway G ade Crossing
Acci dent/Incident Report,” Form FRA F 6180.57. See Appendi x 3.
The FRA has maintai ned a conputer-based file of these reports
since 1975.
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not subject to whistle bans. This type of "before and after™
conparison is simlar to the technique used to study the inpact
of whistle bans in Florida.

In conducting this analysis, equivalent tinme periods were
establ i shed by counting an equal nunber of nonths and weeks
before and after the date a whistle ban was termnated (or in a
few cases, inplenented). Limted by the end dates of January 1,
1988 or June 30, 1994, the equal tine intervals were maxi m zed.
They ranged fromas |long as 38 nonths and 2 weeks to as short as
19 nonths and 1 week. Accident records for the crossings during
each of the two time intervals were then conpared. Because, in
all cases the tine periods were equal, no normalizing procedure
was required.

For the twel ve case studies, there were a total of 130
acci dents during whistle bans and 80 acci dents when whistles were
sounded, indicating a 38 percent reduction in the overall rate of
accidents after whistle bans were cancelled. Eleven fatalities
occurred during the whistle bans conpared to 4 in the non-ban
periods. Forty-one people were injured during the whistle bans
conpared to 28 when whistles were sounded.

At the 288 Conrail crossings included in Case Study 1,
acci dents declined 53 percent when whistle bans were cancel | ed,
and for the 293 CSX crossings in Mchigan and Kentucky of Case
Studies 3 and 4, there was a 59 percent reduction in accidents.

However, not all whistle ban periods proved to have nore

frequent accidents. Four of the case studies showed fewer
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accidents during the whistle ban periods. For exanple, in Case
Study 5, the KCS had 11 accidents reported for the whistle ban
period conpared to 18 during the non-ban period. A
representative of the KCS coonmented that rail traffic had doubl ed
in some areas during the post ban period. Such a change could
explain the increased frequency of accidents.

I n conducting these case studies, a nunber of repeat
accidents at particular crossings were noted. One crossing had
five accidents during the 33 nonths and 2 weeks of the non-ban
period reviewed. Three crossings had 4 accidents, 5 crossings
had 3 accidents, and 13 crossings had 2 accidents during the
peri ods whistles were not sounded.

The case studies reflect a very diverse group of crossing
configurations, warning devices, traffic m xes, and | ocati ons.
Unli ke the Florida crossings, where there was a hi gh order of
simlarity fromone crossing to the next, especially with regard
to the nunber of trains, the crossings in these case studies
enbody such a variety of situations that the results should be
free fromsignificant bias. FRA also believes the eight state
geographi cal distribution represented in the case studies
contributes to a nore credi ble portrayal of the national safety

inplication of train whistle bans.
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TABLE 1 - ACCIDENT COMPARISIONS FOR EQUAL TIME INTERVALS WITH AND WITHOUT WHISTLE BANS

PUBLIC CROSSINGS - EXCLUDES PRIVATE AND PEDESTRIAN CROSSINGS

NUMBER OF CROSSINGS
CASE RAILROAD NUMBER TIME BAMN NUMEER MNUMBER NUMBER | WITH MULTIFLE ACCIDENTS
STUDY AMD OoF INTERVAL STATUS OF OF OF 2 3 4 5
LOCATION CROSSINGS ACCIDENTS FATALITIES INJURIES | ACC ACGC ACC ACC
1 CONRAIL 32Me-3Wks BAM 3z 2 10 4 1 E -
SYEWIDE 2EE
EXCEPT S.BEND 32Mo-3Wks NO-BAN 15 1 1] 1 - -
2 CONRAIL 15Mo-1WE BAN 10 3 o z & :
5.BEND & g2
MISHAWAKA, 19Mo-1WE  NO-BAN 8 1 3 2 : - :
3 csx 23Mo-2Wks BAN 18 o 7 2 1
KEMTUCKY 158
23Mo-2Wks NO-BAN 12 1 E:] a -
4 oSy 38Mo-2Wks BAN 38 1 10 3 2 1 :
MICHIGAN 135
38Mo-2Wks NQ-BAN 11 [4] ] 1 -
5 KCS 33Mo BAN 11 1 ] q = 5
SYSTEM 82 :
WIDE 33Me NO-BAN 18 i 5 4 £
& up 22Ma BAN 2 o a . Y
CAMDENAR 11
22Mo NO-BAN 2 1] o - -
7 Up 22Ma BAM o [i] a - . -
DALLES,OR 4
22Mo NO-BAN 0 (4] [4] - -
8 csx 31 Mo-3Wks BAN 3 o 1 = -
GEQRGIA a5
EXCEPT 31Mo-3Wks NO-BAN [+] ] [i]
GARDEN CITY
g csx 21Mo-1Wk BAN 0 o o { . .
GEORGIA 5
GARDEM CITY 21Mo-1Wk  NO-BAN 2 ] o 1 2
10 Sh & MS 33Mo-2Wks BAM 13 1] 4 1 1 2
HAPEVILLE 5
GEORGIA 33Mo-2Wks  NO-BAN 5 o o : . : 1
11 BAR 32Ma BAN " o o : 1 :
MAINE 12
32Ma NO-BAM 2 o 3] i 1
12 s00 FBMo-2Wks BAN 2 o a : = :
WINONAMN 24
38Mo-2¥Wks MNO-BAMN 5 1] 1
TOTALS DURING BANS: 130 1 41 13 5 3 )
TOTALS WITHOUT BANS: B0 4 2a 11 1 0 1
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Nat i onal Conpari son

For a nore generalized indication of the inpact of train
whi stl e bans, FRA collated crossing information for the entire
nation for the five year period fromJanuary 1989 through
Decenber 1993. Wthout regard to state borders or railroad
identities, national information and information about the
crossings with whistle bans were conpared as two | arge groups.

An anal ytical nodel was used to predict the expected frequency of
accidents within the two groups and the results were conpared
wi th actual accident information.

Thi s procedure applied FRA s crossing accident prediction
nodel developed in the early 1980's. This nodel, referred to as
the "Accident Prediction Formula" (APF) is routinely used to
deci de whi ch crossings should be given priority for upgrading
not ori st war ni ng devi ces.

It uses information about the physical characteristics of a
crossing, such as the nunber of tracks, the nunber of highway
| anes, types of existing warning devices (gates, flashing |ights,
and signs), whether its location is urban or rural, and whet her
the roadway is paved. Operational information about the nunber
of hi ghway vehicles using the crossing per day and the nunber,
type, tinme of day, and maxi mnum speed of trains is also used in
the formula to predict the frequency of accidents at a particul ar

Cr ossi ng.
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The formul a was devel oped using data from thousands of
acci dents and incidents spanning many years. |t does not
consi der whether a crossing has a whistle ban.

For this conparison, the formula was used wi thout a
suppl enental factor normally used to adjust its output for
recent accident occurrences at a specific crossing. As a result,
the anal ysis considered only the essential crossing
characteristics, and was not skewed by |ocal, accident-causing
anonmal i es.

For this conparison, the "Study G oup" of 2,122 crossings
was purged of 900 crossings that either had a change in the
status of its whistle ban or had a change to the type of notori st
war ni ng device installed during the five years of 1989 through
1993. Either change woul d have invalidated the results of the
APF for the crossings. The resulting accident estimtes were
based solely on each crossing' s physical and operati onal
paraneters. FRA applied the accident prediction fornula to
estimate the five-year accident rates for the remaining 1,222
crossings reported to be subject to whistle bans.

The 1,222 crossings wth whistle bans were sorted in order
of increasing risk according to their APF ratings, divided into
ten groups of nearly equal size, and | abeled A through J. Based
on the APF ratings, Goup "A" had the |least risk and Goup "J"
had the hi ghest risk.

A simlar procedure was followed for 167,000 crossings in

the U S. DOI/ AAR national crossing inventory, wherein FRA used
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the APF to estimate the five-year accident rates for crossings
that did not have whistle bans in effect throughout the period
1989 through 1993.% As with the whistle ban crossings, the
inventory crossings were sorted and divided into correspondi ng
ri sk groups A through J according to their APF ratings.®

For each group, "wth" and "w thout" whistle bans, the
nunber of accidents for the five-year period for the group was
di vi ded by the nunber of crossings. This calculation produced an
accident rate per crossing group i ndependent of group size. This
data is shown in Tables 2 and 3. Finally, the percentage
difference in the rates between whistle ban and non-ban crossings
was determ ned by subtracting the non-ban rate fromthe whistle
ban rate, and then dividing by the non-ban rate. This produced
t he percentage by which the whistle ban rate exceeded the non-ban
rate. The results of this calculation are shown in Table 2 and
Tabl e 4.

The results of this analysis were dramatic. For nine out of
ten theoretically simlar risk groups, the whistle ban crossings

had significantly higher accident rates over the five year period

17 Crossings which had a ban for part of the period were
i ncluded in the "non-ban" group. This inclusion caused the
di fferences between the two groups to be understat ed.

8 The ten groups, "A" (least risk) through "J" (highest
risk) vary in size. Since the subsequent analysis is based on
accident rate per crossing, the variance in group size did not
affect the validity of the analysis. The techni que of
stratification is normally used to prevent a preponderance of a
certain characteristic, or a large nunber of |ow or high risk
val ues from masking differences or skewing a conpari son based on
fully aggregated groups.
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than did the non-ban crossings. Wile one group showed whistle
ban crossings had fewer accidents per crossing (by 17.5 percent),
the other nine groups clearly showed that crossings with five
year whistle bans were | ess safe than simlarly grouped non-ban
crossings. The average difference for all ten groups, including
the group with the 17.5 percent reduction, was an increase of 84

per cent .
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STUDY PERIOD CROSSING ACCIDENTS

TABLE 2

(With And Without Whistle Bans)

WITHOUT WHISTLE BANS

5-YEAR WHISTLE BANS

APF NUMBER OF 5-YEAR ACCIDENT NUMBER OF 5-YEAR ACCIDENT INCREASE
GROUP CROSSINGS ACCIDENTS RATE CROSSINGS ACCIDENTS RATE WITH BAN
A 35,056 954 0.02721360 123 9 0.07317073 168.88%
B 38,460 1,786 0.04643786 121 8 0.06611570 42.37
C 25,059 2,199 0.08775290 122 20 0.16393443 86.81
D 19,761 2,443 0.12362735 122 46 0.37704918 204.99
E 18,552 3,232 0.17421302 126 43 0.34126984 95.89
F 9,478 2,207 0.23285503 119 58 0.48739496 109.31
G 7,205 2,219 0.30798057 122 31 0.25409836 - 17.50
H 6,291 2,543 0.40422826 121 74 0.61157025 51.29
1 4,556 2,230 0.48946444 122 66 0.54098361 10.53
J 2,582 1,707 0.66111541 124 156 1.25806452 90.29
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V. WH STLE BAN ACCI DENTS

Acci dent Summary

A review of the accidents at crossings when whistle bans
were in effect indicated a total of 948 accidents between
January 1, 1988 and June 30, 1994. These accidents resulted in
62 fatalities and 308 injuries.

All seventeen railroads that reported operating over
crossings with whistle bans experienced at | east one acci dent at
a crossing subject to a ban during the tine period. The nunbers
of accidents, and the resulting fatalities and injuries are shown

in the follow ng table:
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ACCl DENTS EXPERI ENCED BY RAI LROADS AT CROSSI NGS
DURI NG WHI STLE BANS

January 1, 1988 through June 30, 1994

RAI LROAD NUVBER OF NUVBER OF NUVBER OF
ACCl DENTS FATALI TI ES | NJURI ES
ATK 54 5 19
ATSF 20 2 6
BA 1 0 0
BN 80 13 20
CNW 49 8 19
CR 81 11 26
CSX 113 4 31
DH 4 0 5
GIwW 3 0 1
KCS 11 1 9
NS 10 0 4
NW 89 5 31
SO0 157 2 33
WP 28 2 7
SR 5 0 0
uP 101 7 36
WC 142 2 61
TOTALS 948 62 308

The 948 accidents included 54 reported by Antrak, with 5
fatalities and 19 injuries. Thirty-six accidents with 2
fatalities and 7 injuries were reported to involve Metra commuter
trains (Northeastern Illinois Regional Commuter Railroad)
operating on SOO Line trackage. Eleven of the METRA accidents

occurred at the sanme crossing.
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Ceographically, 24 of the 27 states with crossings subject
to whistle bans experienced accidents at one or nore of their
crossings during the study tine period. A tabulation of the
| ocations of the accidents is provided in the follow ng table and

on the maps of Figure | and Figure J:
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ACCI DENTS I N STATES AT CROSSI NGS

DURI NG WHI STLE BANS

January 1, 1988 through June 30, 1994
STATE NUMBER OF NUMBER OF NUMBER OF
ACClI DENTS FATALI Tl ES | NJURI ES
AR 15 1 4
CA 40 5 17
GA 21 0 5
I A 6 0 1
I L 144 25 41
I N 93 11 34
KY 47 2 15
LA 33 1 12
MA 34 1 15
VE 1 0 0
M 41 1 10
WN 92 0 15
MO 41 1 13
NC 6 0 1
NY 20 2 10
CH 11 0 2
OR 15 3 8
PA 17 0 2
SC 3 0 0
X 30 1 10
VA 38 5 16
WA 37 1 5
W 162 2 72
W/ 1 0 0
TOTALS 948 62 308
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Acci dent Circunstances

The circunstances of accidents occurring during whistle bans
were conpared wth those of accidents during non-ban periods to
det erm ne whet her the sounding of train horns reduced or
prevent ed acci dents under certain conditions. Accidents at the
crossi ngs where whistle bans were cancelled or enacted were
grouped according to whether they occurred during the ban or non-

ban periods. The circunstances for the two groups are shown

bel ow:
ACCI DENT Cl RCUMSTANCES

VWH STLES BANNED  WHI STLES SOUNDED
Cl RCUMSTANCES NUMBER 94° NUVBER 94°

Cl ear Weat her 617 65% 62 62%
Cl oudy 195 21 25 25
Rai n 98 10 6 6
Fog 8 1 0 0
Sl eet 2 0 1 1
Snow 28 3 6 6
Dayl i ght 421 44 52 52
Dusk or Dawn 69 7 5 5
Ni ght 458 48 43 43
Vi ew Cbstruct ed 56 6 6 6
Signal Failure 1 0 0 0
Ht by 2nd Train 17 2 2 2
Struck Side of Train 206 22 21 21
Drove Around Gates 270 28 15 15

Total Accidents 948 100
19 Percent of total. Miltiple circunstances are possible.
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Al nost two thirds of the accidents occurred in clear weather
(65 and 62 percent). Accidents during bad weat her, including
rain, fog, sleet, and snow, showed a negligible difference when
whi stl es were sounded (14 percent conpared to 13 percent). Night
accidents accounted for 48 percent of the total during the ban
period, conpared to 43 percent when whistles were permtted.

Acci dents at dawn and dusk were about the sane during the ban and
non-ban periods (7 percent conpared to 5 percent).

However, accidents that occurred when notorists drove around
| onered gates accounted for 28 percent of the cases when whistles
wer e banned and only 15 percent when whistles were sounded.

Motorists were struck by a second train with the sane
frequency during both ban and non-ban periods (about 2 percent of
t he cases).

Simlarly, accidents where notorists struck the side of the
train occurred with about equal frequency during both ban and
non- ban periods (22 percent conpared to 21 percent).

In the conbined total of 1,048 accidents, there was only one
i nstance where the crossing warning device had failed to operate.
That one accident was at a crossing with a whistle ban in effect.

Wil e these sanples are admttedly snall and of unequal
size, they do show sone differences that could logically be
attributed to the use of train horns. Accidents at night or
i nvol ving notorists who drove around | owered gates, showed a

reduced frequency when train horns were sounded and suggest a
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conclusion that train horns reduce accidents in instances of
dar kness and notorist inpatience.

Ni ghtti ne-Only Accidents

When FRA exam ned the accident histories of the 118
crossings subject to nighttinme-only whistle bans, the data was
found to be insufficient to support statistically neaningful
concl usi ons.

There were a total of 41 accidents at the 118 crossings. O
these, 24 accidents occurred during daytine or non-ban periods
and 17 occurred during the hours the whistle bans were in effect.
O the 17 accidents, 15 of them (88 percent) occurred during the
5 1/2 hour period between 6:30 PMand m dni ght. Wen conpared to
the 24 accidents that occurred during the non-ban hours of the
day, a period nore than twice as long (e.g. the 12 hour period
generally between 6:30 AMto 6:30 PM, the frequency of accidents
during the early nighttinme ban hours is notably higher. However,
wi t hout information about the relative volumes of train and
hi ghway traffic at the crossings during the ban and non-ban tine
peri ods, the higher accident frequency cannot be attributed
entirely to the whistle bans. But, if it were determ ned that
t he exposure to accidents was | ower during the evening hours,
because of reduced highway and/or train traffic, then the higher
frequency of accidents would becone nore significant.

Low hi ghway and/or train traffic volumes after m dnight are
probably responsible for the relatively small nunber of accidents

that occurred during the nighttinme whistle ban hours between
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m dni ght and 6:30 AM Only 2 of the 17 accidents (approximtely

12 percent) occurred during those hours.

VI . CONCLUSI ONS

A total of 2,122 public grade crossings subject to whistle
bans were identified in a 1992 survey conducted by the AAR O
these, 94 percent of the whistle bans were in effect 24 hours a
day. Fewer than 6 percent (at 118 crossings) were effective only
during nighttinme-hours, typically from6:30 PMto 6: 30 AM

The crossings were located in 227 cities in 27 states and on
17 different railroad properties. Wistle bans at many of the
2,122 crossings were reported to have been cancelled or were
bei ng ignored. As of the 1992 survey, there remained 1,401
crossings subject to whistle bans |ocated in 164 cities in 24
states. O these, 84 were reported to be nighttinme-only bans and
were located in 18 cities in 8 states.

The accident histories of the crossings with whistle bans
were exam ned and indicated that the safety risks associated with
the whistle bans in Florida are not unique to that area.

Overall, in twelve "before and after"” case studies involving 831
crossings in eight states other than Florida, a 38 percent
reduction in accidents occurred when whistle bans were cancel | ed.
However, for 288 Conrail crossings, the accident rate fell 53
percent, and for 293 CSX crossings, it dropped 59 percent when

whi stl e bans were ignored or cancel ed.
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An anal ytical conparison of 1,222 crossings subject to
whi stl e bans from 1989 through 1993, against the other 167,000
public grade crossings in the national inventory was nmade. The
conpari son di sclosed that the crossings with whistle bans had a
significantly higher average accident frequency than the non-ban
crossings. In performng this analysis, 1,222 whistle ban
crossings were divided into ten groups of nearly equal size,
based on simlar estimated accident frequencies, as cal cul ated by
an established accident prediction formula. Wthin each risk
| evel, which ranged fromlow to high, the accident histories of
the crossings were tabulated. A simlar procedure was followed
for the other 167,000 crossings in the national inventory. In
nine of the ten risk levels, the group of crossings wwth whistle
bans had accident frequencies significantly higher than the
national population. Overall, this analysis indicated the
whi stl e ban crossings experienced an average 84 percent greater
frequency of accidents than the crossings wthout bans.

Unli ke the crossings in Florida, which were | ocated al ong
the sane right of way with relatively uniformrail traffic, the
crossings in this study reflect a very diverse population with
respect to physical configurations, notorist warning devices, and
hi ghway and rail traffic m xes. Their geographical dispersion
contributes to a nore credi ble indication of the national safety
inplication of train whistle bans.

However, in spite of the differences between the groups of

crossings involved in this study and the Florida study, the
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results are simlar and significant. The national group showed a

38 percent reduction in the crossing accident rate when whistle
bans were cancel ed, and the Florida group, a 68.6 percent
reduction. These trends give credence to both studies and

i ndicate that whistle bans, whether they are effective 24 hours

or nighttine-only, increase the risk of accidents at crossings.
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APPENDI X 1
FRA CRI TERI A FOR | MPOSI NG WHI STLE BANS

1. PERVANENT CLOSURE OF THE HI GHWAY- RAI L CROSSI NG

Eli mnate the at-grade crossing through permanent closure of the
street or highway or through grade separation (overpass or
under pass).

2. NI GHTTI ME CLOSURE OF THE HI GHWAY- RAI L CROSSI NG

Cl ose crossings to highway traffic during nighttinme hours subject
to the follow ng conditions:

a. The cl osure system nust conpl etely bl ock highway traffic
fromentering the crossing.

b. Activation and deactivation of the systemw || be the
responsibility of the county or nunicipality responsible for
the street or highway. The crossing should be cl osed
continuously during the hours of 10:00 PPM to 6:00 A M

C. The crossing nmust be part of a quiet zone, as defined in
t hese specifications.

d. The system nust be vandal proof.

e. The Manual on Uniform Traffic Control Devices (MJTCD)
standards nust be met for any barricades and signing used in
the nighttinme closure of the facility. Signing for
alternate routes nust al so be included.

3. FOUR- QUADRANT GATE SYSTEM
Install gates at crossings designed to block all highway traffic

fromentering a crossing when the gates are | owered, subject to
the foll ow ng conditions:

a. Approaches on both sides of the highway-rail crossing wll
be separated with nmedi ans with non-nountable curbs or
traffic separators. Such nedian construction wll include

energy di ssipaters and nedian striping as required by MJTCD

b. Any nedi an construction will extend at |east 200 feet or to
a major intersection, which ever is less. Al mgjor
intersections nust be a mninmumof 100 feet fromthe
hi ghway-rail crossing. Any mnor intersections wthin 200
feet of the crossing will be closed to crossing traffic.
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C. At lowtraffic volunme streets, nmedian curbs with vertica
del i neators (rubber pipes and | ow curbing) between opposing
| anes may be used for non-nountable curbs or traffic

separ at or .
d. The maxi mum |l ength of a gate armw ||l not exceed 40 feet.
e. Gate timng for full closure systens shoul d be based on
t hese suggested tines:
Step Inc. Tine
Lights start flashing 0 sec.
Entrance gates start down 3-5 !
Entrance gates fully | owered 9-15
Exit gates start down 4-6
Exit gates fully | owered 9-15

Exit gates will be equipped with a presence detection |oop

| ocat ed between the outside track and the exit gate arm This
loop will raise or prevent the lowering of the exit gate armif
an autonobile is detected within the | oop. The | oop or |oops
will be of sufficient size and nunber to detect an autonobile in
all exit |anes.

f. The gap between the end of a | owered gate and the nedi an
will be | ess than one foot.

g. Four - quadrant gates will not be an option where traffic
si gnal preenption exists.

h. The crossing nmust be part of a quiet zone, as defined in
t hese specifications.

i The system nust be vandal proof.

] - General principles of the AASHTO Roadsi de Design Gui de
regardi ng nmedi an barrier construction will be adopted where
appl i cabl e.

4. GATES W TH MEDI AN BARRI ERS

Install nedian barriers at crossings that prevent highway traffic
fromdriving around | owered gates subject to the foll ow ng
condi ti ons:

a. Approaches on both sides of the highway-rail crossing wll
be separated with nedian barriers. Any barrier so
constructed will include nmarkers as required by the MJTCD

and energy dissipaters.
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5.

Medi an barriers will extend at |east 200 feet or to a
maj or intersection, whichever is less. Al mgjor
intersections nust be a mninmumof 100 feet fromthe

hi ghway-rail crossing. Any mnor intersections wthin 200
feet of the crossing will be closed to crossing traffic.

The maxi mum |l ength of a gate armw ||l not exceed 40 feet.

The gap between the end of a | owered gate and the nedi an
barrier will be |less than one foot.

The crossing nmust be part of a quiet zone, as defined in
t hese specifications.

The system nust be vandal proof.

General principles of the Anerican Association of State

H ghway and Transportation O ficials (AASHTO Roadside
Desi gn CGui de regarding nmedi an barrier construction wll be
adopt ed where applicable.

ONE- VAY PAI RI NG OF ADJACENT STREETS

Adj acent streets would be nmade into one-way pairs and gates
nmodi fied or relocated to bl ock the approaching |anes of traffic,
subject to the follow ng conditions:

a.

Streets to be nmade into one-way pairs should ideally be no
nmore than one city block (300" -500") apart. Cross streets
connecting the one-way pairs should be no nore than one city
bl ock fromeach side of the crossings in Central Business
Districts, nor nore than one-quarter mle fromeach side of
the crossings in suburban areas.

Lane capacities of both streets should be approxi mtely the
sane.

Preferably, the gate arnms on the approach side of the

crossi ngs should be extended to within one foot of the |eft
edge of pavenent. The |left edge of the pavenent on the
approach side in this pattern wll include a non-nountable
curb extending at |east 200 feet or to a major intersection,
which ever is less. Alternatively, the gate nechani sns on
the far side of the crossings may be relocated to the left
side of the approach |lanes. This choice requires the gate
arnms size to provide a maxi nrum of one foot between the tips
of the gate arns when in the | owered position.

The maxi mnum |l ength of a gate armw ||l not exceed 40 feet.
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Two two-| ane roadways one-way in the sanme direction may be
paired with a single intervening multi-Ilane undivided
roadway in the opposite direction provided all other
conditions are net.

Both crossings of a one-way pair nust be part of a quiet
zone, as defined in these specifications.

Signing for one-way streets shall be in conformance with the
MUTCD.
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U.S. DOT — AAR CROSSING INVENTORY FORM APPENDIX 2

C. REASON FOR UPDATE:
0 CHANGES {N EXISTING CROSSING DATA

OMB-2130-0011
A, INITIATING AGENCY
O RAILROAD [STATE
0O NEW CROSSING

B. CROSSING NUMBER L | L JLL LI 0 CLOSED CROSSING

Part | Location and Classification of All Crossings {Must Be Completed}
1. Raifroad QOperating Company 2. Railroad Division or Region

D. EFFECTIVE DATE
M D Y

3. Railroad Subdivision or District

BN EEE NN (NN R EE N S EEEE RN
4. State 8. County 8. County Map. Ref. No. | DO NOT WRITE IN THIS SPACE
boo g g v b laa s st v b la g aa e gl swme County
7. City 8. Nearest City 9. Highway Type and No.
Lov o s v e s v b boaas s a g s b b oy 1ia ity Nearest Gty
10. Street or Road Name 11. RR1.D. No.
1t|1|l|||l:l|||1|! illlll!lll RR Code Timetabie Station
12, Neasest RR Timetabie Station 13. Branch or Line Name 14. Railroad Mile Post Leeas I g gl
NSNS RN NN NN
15. Pedestrian Crossing 16. Private Vehicle Crossing 17. Public Vehicie Crossing
3 1. atgrade A.O1. Farm (12, Residential 0 3. Recreational 0O 4. Industrial 0O 1. at grade
D2 RRunder B )5 argade C.OB. signs-specify |4 (1 (14111311 1| 0 2. AR under
0 3. RRover 06 RRunder 9. signals-specify | 1 4 ¢ ¢+ 1 41§ ¢ 1§ || O 3. RR over
0 7. RR aver 3 0. none

COMPLETE REMAINDER OQF FORM ONLY FOR PUBLIC VEHICLE CROSSINGS AT GRADE

Part 1l Detailed Information for Public Vehicular at Grade Crossing
1A, Typical Number of Daily Train Movemnents 18. Check if Less

2. Speed of Train at Crossing
A, Maximum time

Daylight 16 AM ta & PM) Night (6 PM 1o 6 AM) Than One Movement 1able speed B. Typical Speed Range Over Crossing
thru trains | switching thew traing | switching Per Day fromLL_LJlol_L_L_l mph
Os Lo s 2 3
Lo dob Locdo || Lada] Lads
3. Type and Number of Tracks
main | atherL_L_llfotherspecify‘ Li 11114 t)s
1
4, Does Another RR Operate a Separate Track at Crossing?
Dves 1ONo Specity: RRLL 1 1 11 11111kt 1 ¢
5. Does Another RR Operate Over Your Track at Crossing?
O Yes1ONo Specify: RRL L1 10 10 11000131
6. Type of Warning Device at Crossing
A, Signs
Crosbucks & . Other Signs: Specify
reflectorized non-reflectorized Stop Sign Other Stop Signs 05 L T T OO Y O | lm
Nuriber
Lo U2 Llos {_Jod o7 L_x_.l_l_.l..J...L..L_l_ane
Number Nymbar Number Numbar Numbar
B. Train Activated Devices
Gates Cantilevered Flashing Lights Mast Mounted Other Highway
red & white | other over not over Filashing Lights | | Flashing Treakfic Wigwags Bells
reflectorized | colored troffic lane ] , traffic lane Lights  5pecify Signats
l_log Lo Lls (PP Ll L_]MI Lt e a1 U16 Ltz Ll
MNumbar N N Number Numbar N urriper Number Nurnbaer
C. Specify Special Warning Device not Train Activated Doy v v o8 00 L i b 119

D. No Signs or Signals 0O 20
7. Is Commercial Power Available? DYes O No 8. Does Crossing Signal Provide Speed Selection for Trains? [J Yes CJNo O N/A
9. Method of Signalling for Train Operation: Is Track Equipped with Signals? O Yes [ No

Part 1l Physical Data 5. Is Highway Paved 01 Yes O No 9. Does Track Run Down A Street?
1. Type of Development [71. OpenSp. D2 Res 6. Pavement Markings OYes O N‘:" i
03 Comm., [O4. Ind. D5 inst. O Swoplines O RR XingSym. O None 10. Nearby Intersecting Highway?
2. Smallest Crossing Angle 7. Are RR Advance Warning Signs Present? OYes 0ONo
0 o°-28° Oa’-s0° 060°-90° OYss QONe

. Crossing 1)y, see. Timber 02 FullWd Plank [J3. Awphalt [04. Concrete Stab

3. Number of Tratfic Lanes Crossing Raiiroad U
Numbar
4. Are Truek Pullout Lanes Present? 0 Yes [INo

Surface Qs Ccancrete Pave, 5. Rubber
[19. Unconsclidated [] 0. Other Specify

O 7. Metat Sections  [1 8. Other Matt

Part 1V Highway Department Information
2. 1s Crossing on State Highway System? O Yes O No.
3. Functional Classification of Road over Crossing l_l..l

Form FRA F 6180.71 {5-82)
#.8. R.P.N_=1994_-3N1-T719:15R7A

1. Highway System L.l_l

4, Estimate AADT |_I_l_l_l_l_}

5. Estimate Percent Trucks L_l_!
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DEPARTMENT OF TRANSPORTATION
FEDERAL RAILROAD ADMINISTRATION

RAIL-HIGHWAY GRADE CROSSING
ACCIDENT/INCIDENT REPORT

APPENDIX 3 .. seenoveo

OMB NO. 04R4033

r—
1. NAME OF REPORTING RAILROAD Amirak 1a. Alphabetic Code 1b. Railroad Acsident/Incident No.
Autotrain
2. NAME OF OTHER RAILROAD INVOLVED IN TRAIN ACCIDENT T 22. Alphbetic Code 20, Railroed Accident/Incident No.
3. NAME OF RAILROAD RESPONSIBLE FOR TRACK MAINTENANCE [single eniry) 32. Alphaberc Code [30. Railrasd Accigent/Incident No.
4. U.5. DOT-AAR GRADE CROSSING | DENTIFICATION NUMBER 5. DAYE.OF ACCIDENT/INCIDENT 6. TIME OF ACCIDENT/INCIDENT
maonth vear
am
I | L1 e[
LOCATION
7. NEAREST AAILROAD STATION 8. COUNTY 9. STATE {rwo letier code) l CODE
10. CITY fifin & ¢ulyj 13, HIGHWAY NAME OR NUMBER (if private crossing, wo state)
ACCIDENT/INCIDENT SITUATION
HIGHWAY USER INVOLVED RAILROAD EQUIPMENT INVOLVED
12, TYPE 3. Truck-Trailer 6. Motoreycle CODE [['6. EQUIPMENT 3. Troin (standing) 6. Light locals) (moving) COCE
1. Auto 4, Bus 7. Pedestrian 1. Train funiss pulling} 4. Car(s}(moving] 2. Light locols) {standing)
2. Truek 5. School Bus 8. Other (specify} 2. Train units pushing} 5. Carls) {sionding) 8. Other {specify)
1. SPEED (estimared mph ot impact) 14. DIRECT'ON /geograpivical) CODE l|r7. POSITION OF CAR/UNIT IN TRAIN CODE
1. North 3. East
2. South 4. West
15, POSITION CODE |[18. CIRCUMSTANCE CO0E
1. Stalled on 2. Stopped on 3. Moving over 1. Train struck 2. Train struck by
cressing crossing crossing highway user highway user
13, CORE
Was the highway user and/or rail equipment involved in the impact ransporting hazardous materials? 1. Highway user 2. Rail equipment 3. Both 4. Neither l
ENVIRONMENT
20. TEMPERA TURE (3peciyy. if minus) 21. VISIBILITY fsingle enrry) CODE [22. WEATHER fsingle entry) CODE
1. Dawn 3. Dusk 1. Clear 3. Rain 5. Sieet
°F 2. Day 4. Dark 2, Cloudy 4. Fog 6. Snow
TRAIN AND TRACK .
237TYPE OF TRAIN CODE [24. TRACK TYPE USED BY TRAIN INVOLVED CODE
1. Freight 3. Mixed 5. Yard/Swiwching 1. Main 3. Siding
2. Passenger 4. Work 6. Light Locomotive(s) 2. Yard 4. Industry
25, TRACK NUMBER OR NAME 26. FRA TRACK CLASSIFICATION 27. NUMBER OF LOCOMOTIVE UNITS
28. NUMBER OF CARS 25 TAAIN SPEED frecorded speed. if available) Est 30 TIME TABLE DFRECTION CODE
1. Nerth 3, East
MPH Recorded 2. Seuth 4. West
CROSSING WARNING
31 TYPE 32. SIGNALED CROSSING WARNING
1 Gates Hwy. Traffic Signals 9| Wawchman s
fplace X f" 2| Cantilever FLS Audible 1 Flagged by crew Was lhe ‘i?","d crossing ming
approprizte ) identified in itern 31 operating? cooE
boxfes)) 3 Standard FLS 7 Crossbucks 11 Other (specify) 1. Yes 2. No
4 WigWags Stop Signs 12| None
337 LOCATION OF WARNING CODE [34. CROSSING WARNING INTERCON- CODE |35, CROSSING ILLUMINATED BY STREET CORE
2. Side of vehicle approach NECTED WITH HIGHWAY SIGNALS LIGHTS OR SPECIAL LIGHTS
1. Both sides 3. Opposite side of vehicle approach; 1. Yes 2. Ne 3. Unknown 1. Yes 2. No 3. Unknown
MOTORIST ACTION
36. MOTORIST PASSED STANDING HIGHWAY VEHICLE GODE ]27. MOTORIST DROVE BEMIND OR IN FRONT OF TRAIN CODE
AND STRUCK OF WAS STRUCK BY SECOND TRAIN
1. Yes 2. No 3. Unknown 1. Yes 2. No 3. Unknown
3B MCTORIST CODE
1. Drove around or thru the gate 2. Stopped and then proceeded 3. Did not stop 4. Other (specify) 5. Unknown I
39 VIEW GF TRACK OBSCURED BY (primary obitruction] CODE
3. Passing train 5. Vegetation 7. Other {specify)
1. Permanent structure 2. railroad 4, Topography 6. Highway vehicles 8. Not obstructed
HIGHWAY VEHICLE PROPERTY DAMAGE/CASUALTIES
40. HIGHWAY VERIGLE PROPERTY DAMAGE {es). dollar damage] 41, DRIVER WAS CODE [42. WAS DRIVER iN THE VEHICLE? CoDe
1. Kiled 2. Injured 3. Uninjured 1. Yes 2. No |
43. TOTAL NUMBER OF OCCUPANTS KILLED 44, TOTAL NUMBER OF OCCUPANTS INJURED 45. TOTAL NUMBER OF OCCUPANTS finclude driver}
45, CODE

IS A RAIL EQUIPMENT ACCIDENT/INCIDENT REPORT BEING FILED? 1. Yes 2.

47. TYPED NAME AND TITLE

48. SIGNATURE

49. DATE

FORM FRA F §180-57 (12-73)

REPLACES FORM FRA F 6180-13 (10-67) WHICH IS OBSOLETE



