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JULY, AUGUST AND SEPTEMBER /1976 QUARTERLY HIGHLIGHTS

® Total Transportation fatalities for the third quarter of 1976 increased approximately
1% over the third quarter of 1975.

® Highway and Traffic fatalities rose 0.8% for the quarter, but they were
over 14% lower than the same quarter of the base year of 1973.

Rail fatalities dropped 20.4%; accidents and injuries increased substantially.
Air Carrier fatalities declined; fatal and non-fatal accidents also dropped.
General Aviation fatalities increased 7.6%; fatal accidents rose sligHtly.
Pipeline fatalities, accidents and injuries increased significantly

Hazardous Materials fatalities and injuries dropped; incidents increased noticeably.

Rail/Highway Grade-Crossing fatalities rose 8.0%

Feature Of The Quarter (see p. 57)

TRANSPORTATION FIRE SAFETY FOCUSES ON SMOKE AND TOXICITY
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SUMMARY STATISTICS OF TRANSPORTATION SAFETY

A quarterly comparison of the fatality totals shown in Table 1
reveals that total transportation fatalities rose only slightly in the
third quarter of 1976 over the third quarter of 1975. Highway, General
Aviation and Pipelines all experienced an increase in fatalities when
compared with the same period a year ago. These increases were offset
somewhat by the Air Carriers and Railroads, who, for the second quarter

in succession, showed a decline in fatalities when compared with the same
quarters in 1975,

Hazardous Materials and Rail/Highway Grade Crossing fatalities
differed in their trends. Fatalities resulting from Hazardous Materials
incidents declined while Rail/Highway Grade Crossing fatalities increased
in the third quarter of 1976 compared with the same period last year.

CHART 1 - TRANSPORTATION FATALITIES, THIRD QUARTER 1976

RAIL: 156 {1.1%)

AIR CARRIER: 0 (0.0%)

GENERAL AVIATION: 412 (3.1%)

PIPELINE: 22 (0.2%)

RAIL/HIGHWAY
RADE CROSSINGS
2 %)

HIGHWAY AND TRAFFIC:

TOTAL FATALITIES: 13,415

* These fatalities are based on a thirty-day definition (see glossary}



TABRLE 1. TRANSPORTATION FATALITIES FOR 1976 COMPARED WITH 1975

JANUARY FEBRUARY MARCH
CLASSIFICATION 1975 1976 % CHANGE | 1975 1976 % CHANGE | 1975 1976 % CHANGE
HIGHWAYS & TRAFFIC [3] 3060 2989 -2.3 2811 2934 +4.4 3334 3179 -4.6
RAILROAD 51 50 -2.0 32 41 +28.1 38 38 0.0
AIR CARRIER 0 ¥ 0.0 2 3 +50.0 0 4 f1
GENERAL AVIATION 124 68 ~45.2 103 107 +3.9 103 99 -3.9
RECREATIONAL BOATING 45 48 +6.7 47 64 +36.2 94 96 +2.1
PIPELINES 3 21 [21 1 13 [21 0 6 [2]
TOTAL TRANSPORTATION | 3283 3176 -3.3 2996 3173 +5.9 3569 3410 -4.5
HAZARDOUS MATER. ONLY [+]| 0 0 0.0 0 0 0.0 0 0 0.0
RAIL/HWY GC ONLY [x] 90 143 +58.9 85 81 -4.7 87 94 - +8.0
APRIL MAY JUNE
CLASSIFICATION 1975 1976 % CHANGE | 1975 1976 % CHANGE | 1975 1976 % CHANGE
HIGHWAYS & TRAFFIC [3] 3395 3601 +6.1 3947 4079 +3.3 4061 3895 ~-4.1
RAILROAD 30 41 +36.7 53 33 -37.7 59 41 ~30.7
AIR CARRIER 0 38 1] [d 0 0.0 112 0 -100.0
GENERAL AVIATION 100 106 +6.0 106 104 -1.9 99 92 -7.1
RECREATIONAL BOATING 137 130 -5.1 240 158 ~34.2 255 183 -28.2
PIPELINES 0 0 0.0 4 0 121 2 5 {2
TOTAL TRANSPORTATION | 3662 3916 +6.9 4350 4381 +0.7 4588 4210 -8.2
HAZARDOUS MATER. ONLY [} 4 0 {21 2 5 (23 2 T2 121
RAIL/HWY GC ONLY [#] 62 59 -4.8 77 94 +22.1 69 90 +30.4
JULY AUGUST SEPTEMBER
CLASSIFICATION 1975 1976 % CHANGE | 1975 1976 % CHANGE | 1975 1976 % CHANGE
HIGHWAYS & TRAFFIC [31 [4445 4571 +2.8 [4346 4318 -0.6 [3937 3936 0.0
RAILROAD 55 56 +1.8 81 52 -35.8 60 48 -20.0
AIR CARRIER 0 0 0.0 10 0 -100.0 0 0 0.0
GENERAL AVIATION 125 142 +13.6 | 144 126 -12.5 | 114 144 +26.3
RECREATIONAL BOATING 225 1711[4] [41 162 12414 14] 84 88(4) [4]
PIPELINES 0 7 [2) 1 9 (2} 3 6 2]
TOTAL TRANSPORTATION [4625{5) 4776[5] +3.3 [4582[5] 4505(5] ~-1.7 4114[5] 4134(51 +0.5
HAZARDOUS MATER. ONLY[x] 0 3 [1} 16 1 -93.8 2 1 12
RAIL/HWY GC ONLY [*] 85 84 -1.2 86 90 +4.7 80 97 +21.3
THIRD QUARTER FIRST 9 MONTHS
CLASSIFICATION 1975 1976 % CHANGE 1975 1976 % CHANGE
RIGHWAYS & TRAFFIC {3} |12728 12825 +0.8 | 33336 33502 +0.5
RAILROAD 196 156 -20.4 459 400 -12.9
AIR CARRIER 10 0 (2] 124 45 -63.7
GENERAL AVIATION 383 412 +7.6 1018 988 -2.9
RECREATIONAL BOATING 471 383(4] [4] 1289 1062[4] 4]
PIPELINES 4 22 +450,0 14 67 +378.6
TOTAL TRANSPORTATION {13321[5] 13415[5) +0.7 34951[5] 35002(5] ~0.1
HAZARDOUS MATER. ONLY [ *} 18 5 -72.2 26 12 ~53.8
RAIL/HWY GC ONLY [*] 251 271 +8.0 721 832 +15.4

[*] These fatalities are included in the above modes and Total Transportation.
[1] Not calculable.

[2] Percent changes not shown because size of base makes comparison misleading.
{3] These fatalities hased on a 30-dav definition (see Glossarv) .

[4] Figures not complete.

[5] Totals do not include recreational boating.



HIGHWAY AND TRAFFIC

SAFETY PERFORMANCE

Highway and Traffic fatalities rose in the third quarter and during
the first nine months of 1976 over the same periods in 1975,as shown in
Table 2. However, they continue to be significantly lower than the corres-
ponding periods in 1973, which the National Highway Traffic Safety Adminis-
{(NHTSA) uses as the base year for statistical comparison. There
were 7,220 fewer lives lost during the first nine months of 1976 when
compared with the same period in 1973 -- almost an 18% reduction in

tration

fatalities.

TABLE 2. HIGHWAY AND TRAFFIC FATALITIES*FOR 1976 COMPARED WITH 1975 AND 1973

JANUARY FEBRUARY MARCH
1973 1975 1976 1973 1975 1976 1973 1975 1976
3,770 | 3,060 | 2,989 | 3,455 | 2,811 2,934 | 4,268 | 3,334 | 3,179
% CHANGE % CHANGE % CHANGE
1973-76 1975-76 1973-76 1975-76 1973-76 1975-76
-20.7 -2.3 -15.1 +4.4 -25.5 -4.6
APRIL MAY " JUNE
1973 1975 1976 1973 1975 1976 1973 1975 1976
4,411 3,395 | 3,601 | 4,707 | 3,947 4,079 | 5,072 | 4,061 |[,3,895
% CHANGE % CHANGE % CHANGE
1973-76 1975-76 1973-76 1975-76 1973-76 1975-76
-18.4 +6.1 -13.3 +3.3 -23.2 ~-4.1
meee—
JULY AUGUST SEPTEMBER
1973 1975 1976 1973 1975 1976 1973 1975 1976
5,084 | 4,445 | 4,571 | 5,134 {4,346 4,318 | 4,821 | 3,937 3,936
% CHANGE % CHANGE % CHANGE
1973-76 1975-76 1973-76 1975-76 1973-76 1975-76
-10.1 +2.8 -15.9 -0.6 -18.4 0.0
THIRD QUARTER FIRST 9 MONTHS
1973 1975 1976 1973 1975 1976
15,039 [12,728 | 12,825 | 40,722 }33,336 | 33,502
% CHANGE % CHANGE
1973-76 1975-76 1973-76 1975-76
-14.7 +0.8 -17.7 +0.5

These fatalities are based on a 30-day definition, i.e., a death
resulting from accident injuries occuring within 30 days of the

accident.

SOURCE:

National Highway Traffic Safety Administration (N43-33).

*Monthly fatalities are the latest received as of this gquarter.



CHART 2 - HIGHWAY AND TRAFFIC FATALITIES* BY MONTH, 1973, 1975, AND 1976
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* These fatalities are based on a thirty-day definition (see glossary)

MODAL SAFETY HAZARDS

Rail/Highway Grade Crossing Accidents

Once again the dangers of having approximately 158,000 grade crossingsl

in the U.S. which do not have active signal systems such as flashing lights
or gates to warn of an approaching train is evident from the following
report from the National Transportation Safety Board (NTSBJ.

At 6:50 p.m.,c.s.t., on February 7,1976, a westbound Baltimore and
Ohio freight train struck a pickup truck at an unprotected grade crossing
in Beckemeyer, Illinois, when the truck crossed the tracks without stopping.
Of the 16 persons in the truck, 12 were killed and 3 were injured.

1Report to Congress, Railroad-Highway Safety, Part II,
"Recommendations for Solving the Problem," DOT, 1972.



The NTSB determined that the probable cause of the accident was the
failure of the truck driver to notice the approaching train and to stop
his vehicle short of the tracks. The lack of active grade crossing signals
at the crossing probably contributed to this accident.

As a result of its investigation, the NTSB submitted the following
recommendations to the Federal Highway Administration:

"Develop models or formulae and criteria which, in addition

to assessing the hazard of grade crossings, will produce an
output which indicates the need to consolidate and upgrade
crossings or to close up certain crossings. (H-76-31) (Class IT,
Priority Followup)"

"Publish these models, formulae, and criteria, make them
available to each State and to the operating railroads, and
urge their use in assessing grade crossings. (H-76-32)
(Class I1, Priority Followup)"

SAFETY PROGRAM HIGHLIGHTS

The following material was supplied by the Federal Highway Administration
(FHWA) .

Construction Zone Safety

The FHWA has begun a rulemaking process which may lead to tighter regu-
lations on traffic control plans in construction zones.

This process began with the publication of an "Advance Notice of Pro-
posed Rulemaking' in the Federal Register, September 23, 1976. This Notice
did not suggest any particular new regulations, but asked for suggestions and
comments. In particular, FHWA wants to know whether it should require a
reasonably specific traffic control plan as a part of the plans, specifi-
cations, and estimates for each project, and whether it should require high-
way agencies to designate a specific staff person to be responsible for the
traffic control plan and other construction zone safety aspects.

Comments were.  received through November 22, 1976. After these
comments are digested, specific proposals are expected. A general review of
construction zone regulations is a part of an out-of-court settlement reached
by FHWA in a suit involving the use of timber barricades on an Interstate work
site.

Meanwhile, an FHWA demonstration project is promoting the use of a new
type of breakaway barricade constructed of plastic pipe sections lightly
fitted together. Also, a slide-tape package entitled "Temporary Barriers in
Construction Zones'" has been distributed to FHWA field offices. This slide-
tape package shows both good and bad examples of temporary installations in
various parts of the country. Emphasis is placed on the use of precast
sections of concrete median barrier that has the "safety shape.'" The package
is the first in a series of packages on safety in construction zones and it
is expected that another package on the use of construction barriers will
soon be ready for distribution.



Revision of Federal Hazardous Material Regulation for Motor Carriers

Safety Investigator Heber Dixon conducted an in-depth investigation of
an incident which occurred May 16, 1976, on I-71, Massie Township, Warren
County, Ohio, involving fire and explosion resulting from vapors escaping
from around unsecured caps on ''tote bins'" containing adhesive, a flammable
liquid, loaded in the front portion of the van trailer. Property damage
amounted to $30,000.

After evaluation of the investigator's recommendation, a decision was
made to incorporate preventive measures into the planned revision of Part 177
of the Federal Hazardous Materials Regulations which will require motor car-
riers to take positive steps to ensure that all closures on large containers
are tight before the containers are loaded into the transport vehicle.

Evaluating FHWA's Safety Standards

One significant aspect of FHWA's highway safety efforts involves the
Highway Safety Program Standards authorized by the Highway Safety Act of 1966.

Because of the changed perspective on safety problems and program manage-
ment since 1966, Congress has determined that a new comprehensive look at the
standards is in order.

The 1976 Highway Safety Act requires the Secretary of Transportation to
evaluate ''the adequacy and appropriateness' of the program standards and
report to the Congress by July 1, 1977.

As with normal program responsibilities, FHWA is taking the lead in evalu-
ating the 3+ standard areas, as well as the important input areas of Standard
10, Traffic Records, and Standard 18, Accident Investigation and Reporting.

The final report will combine the National Highway Traffic Safety Adminis-
stration's evaluation of the "14+" Standards with FHWA's evaluation of the 3+
into a single report to the Congress. Information and data for FHWA's study
will come from three sources. '

The first and largest source of information will come from reviews al-
ready completed. For example, reviews of management systems and data col-
lection and analysis systems recently completed by FHWA division offices
offer sound starting points.

Other sources such as the Safety Improvement Program Annual Reports and
research efforts also will be consulted.

Regions 4, 5, and 8 also have completed in-depth safety review efforts
which should provide valuable information. The other two data collection
efforts will be used to fill in gaps in information or gather more in-depth
information.

The second effort will be a national canvass of experience with the
current standards, and opinions concerning those experiences.

This canvass, done in cooperation with the National Highway Traffic Safety
Administration, will be distributed to State highway agencies, Governors'
Representatives for highway safety, Federal and local agencies and public and
private groups.



The Office of Highway Safety also will seek the views of Region and Di-
vision offices as the administrators of this Federal-State-local program.

The third source of information will be drawn from visits to several

selected States. The States visited were Maryland, Alabama, Texas, Utah,
Pennsylvania, Massachusetts, Michigan, California and Washington.

Crosswalk Illumination System

The application of a specially designed crosswalk illumination system has
been found to result in improved pedestrian visibility, crossing behavior and
safety at high-accident urban intersections. These research findings were
reported in a paper presented to the Illuminating Engineering Society Annual
Technical Conference in Cleveland, Ohio, on September 2, 1976. The research
was conducted by a contractor for the FHWA. In order to assist planners and
engineers in the design, evaluation, and implementation of special crosswalk
illumination, a Users Manual has been prepared and is available from the
National Technical Information Service, Springfield, Virginia 22151 - Report No.
FHWA-RD-76-9,

The Truck Drivers Handbook A Success

The response from the motor carrier industry to "The Interstate Truck
Driver's Handbook''has been extremely positive. FHWA has printed only a
limited number of copies and, as mentioned in the last issue of TRANSIS,
they are encouraging the reproduction of the handbook by the private sector.

The purpose of the new publication, which is printed in both English
and Spanish versions, is to explain the complex legal language of the
Federal Motor Carrier Safety Regulations (FMCSR) in a more understandable
form. It also serves as a useful training aid to truck drivers.

A limited number of copies are still available and single copies may
be obtained by contacting the Director, Bureau of Motor Carrier Safety,
FHWA.,

Fog Guidance Strategies

The FHWA Office of Research has awarded a contract to conduct a study of
the "Effectiveness of Reduced Visibility Guidance Techniques.' The 2-year
effort will evaluate the impact of various existing systems and guidance
strategies on safety and traffic operations under reduced visibility con-
ditions such as fog. The systems and strategies studied, for example, may
involve simple signing techniques or complex fully automated guideway systems
consisting of pavement inset lights, roadway lighting, advisory signing, and
fog detectors. Comprehensive guidelines will be prepared for highway agencies
detailing the costs, benefits, and recommendations for different categories

of reduced visibility guidance systems to serve different geometric, traffic,
and environmental conditions.



Ramp and Speed Change Lane Study

FHWA signed a contract on September 30, for a study titled "Improving
the Traffic Operations and Safety of Ramps and Speed Change Lanes." The con-
tract is a 3-year study to improve traffic operations and safety at ramps and
speed change lanes. A state-of-the-art evaluation including an investigation
of accidents at interchanges, analytical techniques, and field observations

will be used to develop cost-effective procedures and geometric design criteria

to plan, design, and construct both new and existing ramps and speed change
lanes. The procedure and criteria developed will accommodate a large variety
of highway geometric design elements, vehicle types, and speeds to reduce the
amount of driver judgment and vehicle handling now required on a ramp.

Seasonal Variations of Pavement Skid Resistance

Skid resistance of pavements undergoes what is generally called seasonal
variation. Thus, a pavement may exhibit adequate skid resistance at one time,
while another measurement at another time may indicate a much lower skid
number. Generally the lowest skid resistance is measured in late summer.

For economic and scheduling reasons skid resistance testing must be conducted
during most of the year, so that a large proportion of the test data do not
represent the lowest skid resistance of a particular pavement. Research is
underway in Pennsylvania to identify the factors responsible for these season-
al variations and provide methods for estimating the lowest skid resistance
from measurements taken at any time of the year.

Since seasonal variations are expected to vary with geographic and cli-
matic differences, FHWA is recommending that similar studies be initiated in
other States.

Improved Technique For Measuring Hydroplaning Potential of Pavements

Another instance of the application of "Space Technology Spinoff" for
highway purposes is the use of a gyrostabilized inertial platform developed
at the NASA Marshall Space Flight Center as the vertical reference component
of a proposed new hydroplaning measurement system. In a FHWA research con-
tract administered by the Structures and Applied Mechanics Division of the
Office of Research, the Southwest Research Institute is assembling and test-
ing a new instrumentation system which involves the use of the inertial plat-

form in a moving vehicle to measure the hydroplaning potential of highway
pavements.

Effect of Pavement (Grooving

The practice of grooving highway pavement surfaces, for improved
drainage of rainwater, has become widespread. Initially, grooves were sawed,
primarily in Portland cement concrete pavements of low skid resistance.
While this method is still used, many pavements are now grooved during
construction, before the concrete has hardened. Grooving is done either
longitudinally along the highway or transversely across the highway.



As reported in the last issue of TRANSIS, grocved pavements drastically
reduce the frequency of skid accidents as shown by accident statistics. Thus,
the safety benefit of pavement grooving has clearly been established. At the
same time, however, complaints were received, primarily from motorcycle riders,
that grooves constitute a hazard to them.

A recent study "Effect of Pavement Grooving on Friction, Braking and
Vehicle Control"™ has attempted to identify any detrimental effects of
pavement grooving on motorcycles and other small-tired vehicles. Tests were
conducted on various groove configurations as commonly used on highways. No
measurable effects on handling could be recorded. The study concluded that
pavement grooves in the size range tested present no hazards.

Laboratory Investigation of Breakaway Roadside Structures

The impact performance of breakaway roadside structures, such as lamp
posts and signs with slipbase supports, have generally been measured through
full-scale collision tests.

FHWA has led the way in developing test procedures and methods that may
make extensive full-scale crash testing of such structures unnecessary. One
method is to allow a swinging pendulum mass to impact the target sign or lumi-
naire support structure simulating a vehicle impact. A recent improvement was
the introduction of a crushable portion on the impacting mass, duplicating the
deformation behavior of a compact automobile and in this way more accurately
predicting the full-scale vehicle impact behavior.

Coupled with the use of pendulum testing is a new laboratory dynamic
fracture toughness test for making inexpensive frangible base material impact
property tests of small specimens of the same materials used in prototype
structures. In the coordinated use of the two techniques, the cost of test-
ing can be reduced, and the reliability of the results can be improved.

Human Factors Considerations of Decreased Signal Lamp Intensity

Suggestions have been made to decrease night traffic signal lamp intensi-

ty as a fuel conservation measure. Proponents indicate that dimming signals
will result in energy savings from wattage and safety benefits from decreased
glare. In order to make a decision on whether or not signal dimming should

be adopted, it was necessary to assess the effects that decreased brightness
would have on safety and traffic operations.

The Human Factors Branch, Office of Traffic Operations, FHWA, performed
a detailed human factors analysis of night traffic signal intensity require-
ments. Its emphasis was on the reception and use of information from round
traffic signals and the implications of reduced brightness on visibility.

It was concluded that the 8-inch (200 mm) signal should not be dimmed.
It was concluded that the 12-inch (300 mm) signal could be dimmed at night loca-
tions where background luminance conditions were low, and that dimming should
be achieved on the basis of adhering to visibility criteria and in accordance
with engineering judgment.



Speed-Control Signs for Small Rural Towns

A comprehensive experiment dealing with speed control and driver behavior
when approaching and driving through small-town speed zones on a high-speed,
rural two-lane highway has been completed. The basic objective of the ex-
periment was to develop safe practical traffic control devices which alert
drivers to the need for reducing speed when approaching concentrated areas
of rural population and invoke involuntary compliance with the speed regula-
tory devices in a manner promoting increased safety in vehicle operation.
Twelve different configurations of speed limit signs and warning devices were
evaluated at the Maine Facility in the small town of Palmyra, Maine, located
along U.S. Route 2. The speed regulation in effect for all sign configura-
tions was 35 mph (56 k/m). Results showed that:

e Traffic-activated warning signals were the most effective (statisti-
cally significant) for both day and night conditions.

® During the day, signs with flashing beacons were second in effective-
ness (after traffic-activated signs).

¢ At night, pavement markings and rumble strips were second in effec-
tiveness (after traffic-activated signs).

Safer Highway Light Pole Bases

A series of tests were recently completed on cast aluminum trans-
former bases modified to improve their impact performance. These tests are
noteworthy since they represent the first successes with simple, low-cost
modifications to standard bases that may allow previously unacceptable bases
(by AASHTO sign and luminaire support impact acceptance criteria) to be used
as breakaway bases on our Nation's highways. The modification concepts
stemmed from fracture research conducted within FHWA Structures and Applied
Mechanics Division during the past three years. These results may well allow
transformer base luminaires, made obsolete by the new AASHTO criteria, to be
used as safety hardware again. It is expected that these same modification
techniques can be applied to flange-base luminaires as well. The problem has
been to find a way to weaken the bases to lessen the impact loads without
interfering with or degrading the fatigue life of the structure. These new
findings, using a concept suggested by the staff of FHWA Structures and Ap-
plied Mechanics Division, are an important step in the solution of this
problem.

The following material was supplied by the National Highway Traffic
Safety Administration (NHTSA):

Agencies Cooperate in Solving Tire Problem

Three Government agencies, working together, have solved a tire-highway-
housing safety problem to the mutual satisfaction of each.

The Department of Housing and Urban Development (HUD) is responsible
for setting standards for mobile homes. These homes are fitted with tires
so they may be moved over the public highways. The Bureau of Motor Carrier
Safety (BMCS) has responsibility for determinating if the tires are safe
for use on the highway. The conditions of use are unusual. The tires
are used only once to carry their load less than 300 miles distance from

10



the site of manufacture. The tires in this use may be overloaded as much
as 50 percent. The theory is that they can perform safely in this applica-
tion because of the limited use. HUD asked the Tire Systems Division,
Safety Research Laboratory (NHTSA), to develop an urgently needed test to
determine if the tires can be expected to perform safely under these condi-
tions. A test was developed in one week and presented to BMCS and HUD.
Both have agreed to accept the results of a test on 30 tires.

GM Agrees to Recall and Civil Penalties in Engine Mount Case

The NHTSA and GM have reached a settlement in an engine mount
case, wherein GM agreed to recall and remedy the defect, and to pay a civil
penalty of $95,000. This case involved 1965 and 1967 Buick Wildcats and
early production 1970 Cadillacs. These vehicles are subject to engine mount
failure which may result in sudden throttle jamming and loss of vehicle
control. Owners of these vehicles will now, under the terms of the settle-
ment, have their vehicles recalled to have this dangerous condition repaired
free of charge.

National Speed Limit Key to Major Safety Benefits

The 55-mph national speed limit, a by-product of the 1974 energy
crisis, has resulted in safety benefits of major proportions. Throughout
1974 and 1975, the nation experienced a reduction of 17 percent in the
number of people killed on the highways as compared with 1973. While fuel
availability and travel in 1975 were either back to normal or exceeded the
pre-energy shortage level, the country continued to enjoy the same safety
benefits last year as in 1974. The fact that fewer people lost their lives
leaves little doubt that the imposition of reduced speed limits was a signi-
ficant factor in the fatality decline.

Accidents on the nation's highways claimed an estimated 45,674 lives
in 1975. This is 6,000 less than in 1967, the year after Congress mandated
a national safety effort, and some 9,000 fewer than 1973, the base year
used by NHTSA for statistical comparison. While the number of traffic deaths
last year rose a fraction over the 1975 number (45,535), the traffic fatality
rate per 100 million vehicle miles declined to 3.47, the lowest 1level on
record.

Other factors which have also contributed to the lowering of the fatality
rate are:

e Improved designs for safer roadways,guardrails and roadside signs
and the reduction of the number of other roadside hazards.

e Improved emergency medical service to assist accident victims.
e Effective modern law enforcement techniques and equipment.

e Increased public attention to both motoring and pedestrian
dangers.

e Safer motor vehicles built in accordance with motor vehicle safety
standards.

11



Decreases in the fatality rate occurred despite numerous factors which
could have produced a trend in the opposite direction. Such factors are:

The growing numbers of vehicles, drivers, and miles traveled which
add up to more traffic and more opportunity for accidents to happen.

The increase in youthful drivers (the most accident-prone age group)
as a percentage of all drivers. While only 22 percent of all
licensed drivers are in the 16-24 age group, they are involved in
35 percent of the fatal accidents and 39 percent of all crashes.

The abuse of alcohol, which is involved in half the fatal accidents
on the highways. Per capita consumption of distilled spirits rose
36 percent from 1965 to 1974.

The widening disparity in vehicle mix (more heavy vehicles and more

small cars on the road). In two-car collisions, it is almost always
the smaller car and its occupants that sustain the greater damage.

12



RAIL
SAFETY PERFORMANCE

Fatalities due to Railroad accidents declined in the third quarter
and in the first nine months of 1976 from the same periods in 1975, while
Rail/Grade Crossing fatalities continued to rise, as shown in Table 3.

Train accidents and injuries increased significantly in the third
quarter and during the first nine months of 1976. Accidents Tose 20.3% in
the third quarter and almost 22% during the first nine months when compared
with the same periods in 1975. A total of 7,145 train accidents occurred
in the first nine months of 1976 compared with 5,876 in the same period
a year ago - a net increase of 1,269 accidents.

Injuries also increased significantly. A total of 17,804 injuries
were reported in the third quarter and 47,172 in the first nine months
of 1976 compared with 14,710 and 38,600, respectively, for the same
periods a year ago.

CHART 3 - RAILROAD FATALITIES'BY MONTH, 1975 - 1976
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TABLE 3.

RAILROAD FATALITIES FOR 1976 COMPARED WITH 1975

JANUARY FEBRUARY MARCH
CLASSIFICATION 1975 1976 % CHANGE 1975 1976 % CHANGE 1975 1976 % CHANGE
EMPLOYEES ON DUTY 13 10 -23.1 7 11 +57.1 12 13 +8.3
EMPLOYEES NOT ON DUTY 0 0.0 0 3 {1] 0 0 0.0
PASSENGERS 0 -100.0 0 0 0.0 2 0 -100.0
TRESPASSERS 38 47 +23.7 29 28 -3.4 30 32 +6.7
OTHERS 89 136 +52,8 81 80 -1.2 81 87 +7.4

TOTAL RR AND GC 141 193 +36.9 117 122 +4.3 125 132 +5.6
GRADE CROSSING ONLY [2] 90 143 +58.9 85 81 -4.7 87 94 +8.0
RAILROAD ONLY [2] 51 50 -2.0 32 41 +28.1 38 38 0.0

APRIL MAY JUNE
CLASSIFICATION 1975 1976 % CHANGE 1975 1976 % CHANGE 1975 1976 % CHANGE
EMPLOYEES ON DUTY 1 5 +400.0 15 -93.,3 7 3 -57.1
EMPLOYEES NOT ON DUTY 0 1 [1] 0 [1] 0 1 (11
PASSENGERS 0 0 0.0 1 ~-100.0 2 0 -100.0
TRESPASSERS 33 39 +18.2 47 36 -23.4 58 37 -36.2
OTHERS 58 55 -5.2 67 89 +32.8 61 @0 +47.5

TOTAL RR AND GC 92 100 +8.7 130 127 -2.3 - 128 131 +2.3
GRADE CROSSING ONLY [2]f 62 59 -4.8 77 94 +22.1 69 90 +30.4
RAILROAD ONLY [2] 30 41 +36.7 53 33 -37.7 59 41 -30.5

JULY AUGUST SEPTEMBER
CLASSIFICATION 1975 1976 % CHANGE 1975 1976 % CHANGE 1975, 1976 % CHANGE
EMPLOYEES ON DUTY 11 8 ~-27.3 10 -10.0 14 8 -42.,9
EMPLOYEES NOT ON DUTY 0 0 0.0 1 -100.0 0 0 0.0
PASSENGERS 2 3 +50.0 1 -100.0 0 0 0.0
TRESPASSERS 45 44 -2.2 70 50 -28.6 47 48 +2.1
OTHERS 82 85 +3.7 85 83 -2.4 79 89 +12.7

TOTAL RR AND GC 140 140 0.0 167 142 -15.0 140 145 +3.6
GRADE CROSSING ONLY [2]] 85 84 =1.2 86 90 +4.7 80 . a7 +21.3
RAILROAD ONLY [21 55 56 +1.8 81 52 -35.8 60 48 ~20.0

THIRD QUARTER FIRST 9 MONTHS

CLASSIFICATION 1975 1976 % CHANGE 1975 1976 % CHANGE
EMPLOYEES ON DUTY 35 25 -28.6 %) 68 ~24.4
EMPLOYEES NOT ON DUTY 1 0 -100.0 1 6 +500.0
PASSENGERS 3 3 0.0 9 3 -66.7
TRESPASSERS 162 142 -12.3 397 361 -9.1
OTHERS 246 257 +4.5 683 794 +16.3

TOTAL RR AND GC 447 427 -4.5 1180 1232 +4 .4
GRADE CROSSING ONLY [2] 251 271 +8.0 721 832 +15.4
RAILROAD ONLY [2] 196 156 -20.4 459 400 ~12.9
[1] ©Not calculable.

These fatalities are included in the ahove classifications and Total RR and GC.

[21

SOURCE:
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CHART 4 - RAILROAD INJURIES BY MONTH, 1975-1976

2000 - | REX

1876

M~
o
[Te]
(i=]

—
0
~
o

6000 -

5511

5196

5000 —

4504
4364

4000

3000 -

2000 ~

1000 -

7576 7576 7576 7576 ' 7576 ' 7576 ' 7576 ' 7576 = 7576 7576 7576
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

CHART 5 - RAILROAD ACCIDENTS BY MONTH, 1975-1976 ¥
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* Train accidents only. Excludes train incidents and non-train incidents.
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MODAL SAFETY HAZARDS

The following accident investigation was provided by the National
Transportation Safety Board (NTSB):

Case No. 1

On January 9,1976, at 8:06 a.m., Chicago Transit Authority (CTA) train
No. 315 struck the rear end of train No. 104 which was standing at the
Addison Street Station platform in Chicago, Illinois. The impact forces
extensively damaged the lead car of the moving train and the rear car
of the standing train, and slightly damaged the other cars in both trains.
Damage to the equipment and track was estimated to be $267,000. Of the
381 passengers who were injured in the collision, 1 passenger died.

The NTSB determined that the probable cause 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 which permits train
operation with the automatic train control and cab signals inoperative,
inconsistent enforcement of operating rules, absence of flag protection
against following trains, the failure of the train phone system to provide
reliable communications, and the violation of the 25-mph Speed limit
required by Rule 178B.

As a result of its investigation, the Safety Board issued-seven
recommendations to the Chicago Transit Authority, three to several major

metropolitan transit authorities, and one recommendation to the Governor
of Illinois.

The recommendations made to the Chicago Transit Authority were:

"Study the procedure which it implemented on January 10, 1976,
to handle trains which have inoperative automatic train :
controls (ATC) or cab signals to insure that all hazards have
been considered and their potential has been minimized."

"Implement predeparture tests at terminals to insure that the
ATC, the cab signals, and the train phones are operating properly."

"Review the maintenance schedule and procedures for the ATC
and the cab signals to determine their adequacy to: a) Detect
the failure of nonvital functions or components and b) detect
and isolate substandard or progressively deteriorating compo-
nents which result in failure, so that these can be dealt with
and so that the inservice failure rate can be reduced."

"Insure that the train phone system provides dependable, reliable,
and backup communication for operational control and that proper

procedures are in effect to provide emergency warnings and
instructions."
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"Update the book of operating rules so that current supervisory
titles and functions are in agreement, and upgrade it so that

only those rules for which employees are responsible and that are
enforceable and necessary for safe operation are contained therein."

"Reassess the operating employees' training program and the method
which is used currently to evaluate their understanding and

knowledge of rules and operating procedures to insure that both
are effective."

"Develop the full potential of the Safety Department, involve
it in all phases of the system operation including operations,
design, maintenance and training, and provide it with more than
advisory authority so that it can require implementation of
system safety programs."

The Safety Board also submitted the following recommendations to
major operational rapid transit organizations:

"Prohibit trains with inoperative automatic train control or cab
signals from departing a terminal for main track operation."

"Develop a procedure to discharge passengers and remove trains
from service immediately if they develop automatic train control
problems or cab signal problems while en route."

"Insure that communication facilities are adequate for dependable
operational control and that proper procedures are in effect to
provide emergency warnings and instructions."

The Safety Board submitted the following recommendationm to the Governor
of the State of Illinois:

"Insure that the Regional Transit Authority exercises its
statutory regulatory authority over the Chicago Transit
Authority, so that the Chicago Transit Authority may provide
the safest practical transit service."

The following discussion was submitted by the Federal Railroad
Administration (FRA).

Train Accident Causes

Despite intensive governmental and industrial rail safety efforts, rail-
road accidents in the United States continue at an increasing
rate. The FRA reached this conclusion after performing a regression analysis
of train accident data for the period January 1965 through March 1976. In
order to facilitate the analysis, the data were categorized by major train
accident cause: track defects, equipment defects, human factors and miscel-
laneous.

The percentage of train accidents caused by track defects has been in-
creasing since 1965. Beginning in 1971 and continuing through 1976 the
analysis showed the trend rising at a faster rate than for the years 1965 to
1970. Track defects caused 39.3% of the train accidents in 1975. Three
major types of track defects, which accounted for 36.8% of all the train acci-
dents in calendar year 1975, were: (1) track geometry defects, 18.8% (2) rail
and joint bar defects, 11.0%; and (3) frogs, switches and track appliances,
7.0%.
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Equipment defects, as a percentage of total train accidents, decreased
between 1965 and 1971. In 1971, the trend changed, and the percentage of
equipment related accidents began rising. Equipment defects caused 23.7% of
all train accidents. The three major equipment defects, which accounted for
19% of all train accidents, were: (1) the draft system, 4.3%; (2) the suspen-
sion system, 12.2% (truck components, 3.78%; axles and journal bearings,
3.7%: wheels, 4.71%); and (3) the brakes. 2.5%.

In contrast to the increase of track and equipment related accidents,
the percentage of train accidents caused by human factors continually
decreased from 1965 to 1976. However, in 1970, the percentage began
decreasing at a steeper rate.

Human factors accidents comprised about 23.1% of all train accidents in
1975. Of all human factors causes, the following four general human factors
causes were responsible for 13.9% of all train accidents: (1) failure to
protect shoving movement, to stop train in the clear and/or to leave cars in
the clear, 4.9%; (2) excessive speed and/or failure to control speed, 3.1%;
(3) switches improperly aligned, 3.5%; and (4) failure to properly secure a
car or engine, 2.4%.

The percentage of all train accidents attributed to miscellaneous causes

also has been decreasing since 1965. In 1975 when the track and equipment
classifications were expanded to include some of the accidents formerly
classified as miscellaneous, the number of accidents classified as miscel-
laneous understandably decreased.

Miscellaneous accidents accounted for 13.9% of all the train accidents
in 1975. Of this percentage the three major causes of accidents which
accounted for 7.5%0f train accidents were as follows: Collisions with motor
vehicles at grade crossings, 3.1%; interference with railroad operations by
non-railroad employees, 1.6%; and overloaded, oversized or shifted lading,
2.8%. :

SAFETY PROGRAM HIGHLIGHTS

The following program highlight was submitted by FRA.

System Safety Plan

To broaden and improve its present safety focus, FRA is in the process
of finalizing a System Safety Plan, which will clearly define crucial safety
problem areas, both present and future, and will serve as a framework for
the optimal allocation of human and monetary resources. The Plan covers the
following four broad interrelated areas: Hazard Identification § Priority
Determination, Standards Development, Field Activities and Organization.

Hazard Identification § Priority Determination focuses on the need to
shift FRA's safety stance from one of reaction to one of initiation. It
deals with the availability and use of safety related data, the method of
jdentifying potential hazards from available data and the determination of
safety effort priorities.

Standards Develop. :nt delineates the FRA's safety related regulatory
activities. It provide a framework for regulatory review and for assessing
the merits of proposed regulations in terms of safety and cost benefits.
The Field Activities area of the System Safety Plan systematizes the activ-
ities of the Federal and State rail safety inspectors to ensure efficient
and comprehensive use of this powerful safety tool. It provides guidelines
for safety training for inspectors, as well as for a process of review for
the effectiveness of inspection efforts.
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Finally, to ensure a cohesive Federal rail safety effort, the System
Safety Plan closely examines the FRA headquarters and field organizations as
separate and as complementary entities. The FRA believes that its goal,
minimization of loss of life, personal injury and property damage in the
conduct of railroad passenger and freight operations, can be achieved best
by realistically operating as one cohesive system, composed of several
intersecting component areas.

The following program highlights were supplied by the Urban Mass
Transportation Administration (UMTA).

Chicago Transit Authority (CTA) Safety and System Assurance Study.

UMTA is providing a grant to CTA for an overall study and evaluation
of the technical management practices and processes applied to the
operation, expansion, replacement, and improvement of the CTA rapid transit
system in terms of Safety and System Assurance. This study is partially
an outgrowth of recommendations from the January 9,1976 CTA accident
described in the '"Modal Safety Hazard" section atove and UMTA insight
into CTA practices and processes. Major impetus for the study was provided
by the CTA General Manager.

The elements of Safety and System Assurance to be addressed are:

System Safety

Equipment Reliability
Equipment Maintainability
System Availability
System Dependability
Human Factors

Quality Assurance

SN ON U BN

A contractor will be concerned with the following tasks:

1. Program Plan - develop an evaluation program plan to
describe the resources, approach, methods, and techniques
to be applied to remaining tasks. .

2. System Safety - evaluate the current CTA safety management
system,

(a) an evaluation of system operations, maintenance, capital
planning, and procurement;

(b) an evaluation of rules, bulletins, instructions, procedures,
training, and supervisory roles;

(c) the development of recommendations for a system safety plan.

3. Equipment Reliability and Maintainability - evaluate existing
CTA practices and procedures and recommend a program to
improve such practices and procedures.

4. System Availability and Dependability -

(a) determine the existing availability of critical rail
system equipment;
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(b) recomen@ a program or process by which availability may

be deteTmined, recorded, and improved in operating and
capital programs;

(¢) determine the dependability of system service, the
frequency of service interruptions, failures that cause
such interruptions, and times-to-restore interrupted
service;

(d) recommend a program or process by which system depend-

ability may be measured, recorded, and improved in
operating and capital programs.

Courses at Transportation Safety Institute (TSI)

The fourth quarter 1975 Transportation Safety Information Report
described the establishment of a program of instruction at the Transportation
Safety Institute. A prototype and a first offering of a course, "Introduction
to Mass Transit Safety and System Assurance,' have been conducted. The
response by transit properties has been very encouraging with representative
participation in the class and as associate instructors.

The scheduled courses offered to representatives of the mass transit
industry, transit consultants, supplier organizations, State Departments
of Transportation, and U.S. Department of Transportation fer FY 1977 are
the following:

Duration  Date (1977)
1. Mass Transit Safety and System Assurance 1 day Conducted
(MTSSA) Executive Briefing as needed

2. Introduction to MTSSA 5 days 1/31-2/4
5/23-27
8§/8-12

3. MTSSA System Safety 5 days 1/17-21

(prototype)
4/11-15
8/29-9/3

4. MTSSA Quality Assurance 5 days 11/29-12/3
{prototype)
2/28-3/4
6/20-24
9/26-30

A MTSSA system security course may be implemented in FY 1977. A man-
system technology/human factors course and a reliability/maintainability/
availability/dependability (RMA) course is scheduled to be implemented in
FY 1978.
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AVIATION /

SAFETY PERFORMANCE

Air Carrier fatalities declined significantly in the third quarter
and the first nine months of 1976 from the same periods in 1975, as
shown in Table 4.

The number of accidents also declined in the third quarter of 1976.
There were no fatal accidents and only five total accidents in the quarter
compared with one fatal accident and 19 total accidents during the same
period a year ago. During the first nine months of 1976, fatal Air Carrier
accidents increased by one; however, the total number of all Air Carrier
accidents declined by 35%. Twenty-four accidents were reported in the
first nine months of 1976 compared with 37 for the same period in 1975.

The number of General Aviation fatalities increased in the third
quarter of 1976; however, during the first nine months they have declined
as shown in Table 4.

In the third quarter and during the first nine months of 1976 the
number of General Aviation fatal accidents increased slightly. There were
212 fatal accidents in the quarter and 525 during the first nine months of
1976 compared with 207 and 523 during the same periods a year ago.

CHART 6 - U.S. AIR CARRIER FATALITIES BY MONTH, 1975-1976
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TABLE 4. AXI‘ZKTION FATALITIES FOR 1976 COMPARED WITH 1975%

¥ JANUARY FEBRUARY MARCH
‘ CLASSIFICATION \\ 1975 1976 % CHANGE 1975 1976 % CHANGE 1975 1976 % CHANGE
CERTIFICATED 0 0 0.0 0 0 0.0 0 4 [11]
SUPPLEMENTAL 0 0 0.0 0 0 0.0 0 0 0.0
COMM. OPERATORS 0 0 0.0 2 3 +50.0 0 0 0.0
TOTAL AIR CARRIER 0 0 0.0 2 3 +50.0 0 4 1]
AIR TAXI 23 16 -30.4 3 7 +133.3 6 3 -50.0
BUSINESS 13 7 -46.2 11 5 -54.5 7 6 -14.3
EXECUTIVE 8 0 -100.0 10 2 -80.0 4 0 -100.0
PERSONAL 56 39 -30.4 62 84 +35.5 74 7% +6.8
INSTRUCTIONAL 8 3 -62.5 5 7 +40.4 4 2 -50,0
AERIAL APPLICATION 2 0 -100.0 1 0 -100.0 3 2 -33.3
OTH