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Evaluation of 2005 Alabama Crash Data Reported to the MCMIS Crash File
1. Introduction

The Motor Carrier Management Information System (MCMIS) Crash file has been developed by
the Federal Motor Carrier Safety Administration (FMCSA) to serve as a census file of trucks and
buses involved in traffic crashes meeting a specified selection criteria and crash severity
threshold. FMCSA maintains the MCMIS file to support its mission to reduce crashes, injuries,
and fatalities involving large trucks and buses. It is essential to assess the magnitude and
characteristics of motor carrier crashes to design effective safety measures to prevent such
crashes. The usefulness of the MCMIS Crash file depends upon individual states transmitting a
standard set of data items on all trucks and buses involved in traffic crashes that meet a specific
severity threshold.

The present report is part of a series evaluating the completeness and accuracy of the data in the
MCMIS Crash file. Previous reports on a number of states showed underreporting due in large
part to problems in interpreting and applying the reporting criteria. The problems were more
severe in large jurisdictions and police departments. Each state also had problems specific to the
nature of its system. Some states also had overreporting of cases, often due to technical problems
with duplicate records. [See references 1 to 22.] The states are responsible for identifying and
reporting qualifying crash involvements. Accordingly, improved completeness and accuracy
must ultimately reside with the individual states.

In this report, we focus on MCMIS Crash file reporting by Alabama. In recent years, Alabama
has reported from 3,550 to 4,500 involvements annually to the MCMIS Crash file. According to
the 2002 Vehicle Inventory and Use Survey, Alabama had over 99,000 trucks registered, ranking
23rd among the states and accounting for 1.8 percent of all truck registrations [23]. Alabama is
the 23rd largest state by population [24] and generally ranks 13th in terms of the number of
annual truck fatal involvements [25].

The method employed in this study is similar to previous studies.

1. The complete police accident report file (PAR file hereafter) from Alabama was obtained
for the most recent year available, 2005. This file was processed to identify all cases that
qualified for reporting to the MCMIS Crash file.

2. All cases in the Alabama PAR file—those that qualified for reporting to the Crash file as
well as those that did not—were matched to the cases actually reported to the MCMIS
Crash file from Alabama.

3. Cases that should have been reported, but were not, were compared with those that were
reported to identify the sources of underreporting.

4. Cases that did not qualify but which were reported were examined to identify the extent
and nature of overreporting.
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Police accident report (PAR) data recorded in Alabama’s statewide files as of June 2007 were
used in this analysis. The 2005 PAR file contains the computerized records of 264,973 vehicles
involved in 144,437 crashes that occurred in Alabama.

2. Data Preparation

The Alabama PAR file and MCMIS Crash file each required some preparation before the
Alabama records in the MCMIS Crash file could be matched to the Alabama PAR file. In the
case of the MCMIS Crash file, the only processing necessary was to extract records reported
from Alabama and to eliminate duplicate records. The Alabama PAR file required more
extensive work to create a comprehensive vehicle-level file from accident, vehicle, and driver
files. The following sections describe the methods used to prepare each file and some of the
problems uncovered.

2.1 MCMIS Crash Data File

The 2005 MCMIS Crash file as of August 21, 2006 was used to identify records submitted from
Alabama. For calendar year 2005 there were 3,841 cases. An analysis file was constructed using
all variables in the file. The file was then examined for duplicate records (those involvements
where more than one record was submitted for the same vehicle in the same crash; i.e., the report
number and sequence number were identical). No such instances were found.

In addition, records were examined for identical values for accident number, accident date, and

driver license number, even though their vehicle sequence numbers were perhaps different. One
would not expect two records for the same driver within a given accident. No duplicates of this

type were found. Thus, all 3,841 MCMIS cases were considered unique.

2.2 Alabama Police Accident Report File

The Alabama PAR data for 2005 (as of June 2007) was obtained from the state of Alabama. The
data were stored on a 3490 18-track tape cartridge in one raw text file, representing Accident,
Vehicle, Driver/Pedestrian, and Injured Occupant records. Extracting the data file from the
cartridge required locating the correct equipment to read the cartridge. The data were written on
the tape in formats called EBCDIC and packed hexadecimal. It was necessary to convert the data
to ASCII formats in order to use the data with the PC-based database and statistical software we
use. In addition, processing was necessary to construct accident and unit level files that could be
linked together. Some difficulties were encountered during the conversion process, but the data
elements required for conducting a MCMIS evaluation were eventually extracted successfully.

The large file was then split into separate accident, vehicle, and person-level data files. The files
contain records for 144,437 crashes involving 264,973 vehicles. Data for the PAR file are coded
from the Alabama Uniform Police Accident Report (form AST-27) completed by police officers.

The PAR file was first examined for duplicate records. A search for records with identical case
numbers and vehicle numbers found no such instances. In addition, inspection of case numbers
verified that they were recorded in a consistent format, so there was no reason to suspect
duplicate records based on similar, but not identical, case numbers (such as 5090980 and 5-
90980, for example). However, cases were also examined to determine if there were any records
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that contained identical case number, time, place and vehicle/driver variables, even though their
vehicle sequence numbers were different. Two cases would not be expected to be identical on all
variables. To investigate this possibility, records were examined for duplicate occurrences based
on the variables case number, accident date/time, crash county, vehicle identification number
(VIN), and driver age. Since driver license number was not available in the Alabama data, we
were limited to using age. It is possible, but unlikely, that two drivers in the same accident would
have the same age.

Based on the above algorithm, a total of ten duplicate records were found, representing five
unique occurrences of the examined variables. Further examination of the pairs revealed that one
pair may not be a duplicate, since vehicle make, model, and other vehicle-specific variables
differed, even though VIN and age were identical. These records were not considered duplicates.
The other four cases appeared to be duplicates, since all but a couple of variables were identical.
In these instances, one record may have been intended to replace the original case, and resulted
in the additional case when the original was not deleted. Thus, one record of each pair was
deleted, resulting in 264,969 unique vehicle records in the PAR file.

3. Matching Process

The next step involved matching records from the Alabama PAR file to corresponding records
from the MCMIS file. After removing the duplicate cases, there were 3,841 Alabama records
from the MCMIS file available for matching, and 264,969 records from the Alabama PAR file.
All records from the Alabama PAR data file were used in the match, even those that were not
reportable to the MCMIS Crash file. This allowed the identification of cases in the MCMIS
Crash file that did not meet the MCMIS Crash file reporting criteria.

Matching records in the two files requires finding combinations of variables common to the two
files that have a high probability of uniquely identifying accidents and specific vehicles within
the accidents. Accident Number, which is the identifier used to uniquely identify a crash in the
Alabama PAR data, and Report Number in the MCMIS Crash file, are obvious first choices.
Indeed, there is a correspondence between the two numbers, and case number was never
unrecorded in either file. Accident Number in the Alabama PAR file is a seven-digit numeric
value, while in the MCMIS Crash file Report Number is stored as a 12-character alphanumeric
value, a combination of alphabetic characters and numbers. It appears that the report number in
the MCMIS Crash file is constructed as follows: The first two columns contain the state
abbreviation (AL, in this case), followed by nine numeric characters, and one alphabetic
character. Since seven of the digits were consistent with the PAR Accident Number, the last
seven digits of the MCMIS Report Number were extracted, and used in the match.

Other variables typically available for matching at the crash level include Crash Date, Crash
Time (stored in military time as hour/minute), Crash County, Crash City, Crash Road and
Reporting Officer’s Identification number. Since Officer ID was not present in the PAR data, it
could not be used. City was unrecorded in 23.7 percent of PAR cases, and was unknown in 59.6
percent of MCMIS cases.

Variables in the MCMIS file that distinguish one vehicle from another within the same crash
include vehicle license plate number, driver license number, vehicle identification number
(VIN), driver date of birth, and driver last name. Of these, only VIN was present in the PAR file.
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It was unrecorded 2.9 percent of the time in the PAR data and was unknown in 2.1 percent of
MCMIS cases. In addition to VIN, the Driver Age variable was used in the match, since it was
the only other plausible PAR variable that could possibly distinguish one vehicle from another
within the same crash.

Since many of the common match variables were not available in the Alabama PAR data, we
were limited to using those mentioned above. Since it is possible that two drivers in the same
accident have the same age, no matches were allowed using only this vehicle-level variable.

Four separate matches were performed using the available variables. At each step, records in
either file with duplicate values on all the match variables were excluded, along with records
with missing values on the match variables. The first match included the variables case number,
crash date (month, day), crash time (hour, minute), county, city, road system, road code, VIN,
and driver age. The second match step dropped city but retained the other variables. The third
match step matched on case number, crash date, hour, county, road system, road code, and VIN,
dropping city, minute, and driver age. After some experimentation, the fourth match included
variables case number, date, and VIN. Cases in the fourth match were also hand-verified to
ensure the match was valid. This process resulted in matching 97.1 percent of the MCMIS
records to the PAR file.

See Table 1 for the variables used in each match step along with the number of records matched
at each step. Matched records were verified using other variables common to the MCMIS and
PAR file as a final check to ensure the match was valid. The above procedure resulted in 3,728
matches, representing 97.1 percent of the 3,841 non-duplicate records reported to MCMIS.

Table 1 Steps in MCMIS/Alabama PAR File Match, 2005

Cases
Step Matching variables matched
Match 1 Case number, crash dgte, crash time, county, city, road system, 1,203
road code, VIN, and driver age
Match 2 Case number, cra_sh date, crash time, county, road system, road 1,058
code, VIN, and driver age
Match 3 Case number, crash date, crash hour, county, road system, 512
road code, and VIN
Match 4 Case number, crash date, and VIN 55
Total cases matched 3,728

Figure 1 shows the flow of cases in the matching process. Of the 3,728 matched cases, 298 are
not reportable and 3,430 are reportable. The method of identifying cases reportable to the
MCMIS Crash file is discussed in the next section.
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Alabama PAR file Alabama MCMIS file
264,973 cases 3,841 reported cases
\ 4 \ 4
| Minus 4 duplicates | | Minus 0 duplicates |
v A 4
264,969 unique records 3,841 unique records
261,241 not matched 3,728 matched 113 MCMIS records
not matched

Figure 1 Case Flow in MCMIS/Alabama Crash File Match
4. ldentifying Reportable Cases

The next step in data preparation is to identify records in the Alabama data that qualified for
reporting to the MCMIS Crash file. Records are identified using the information available in the
computerized crash files that were sent by Alabama. To identify reportable records, we use the
information that is completed by the officers for all vehicles. That is, some police reports place
certain data elements that are to be collected for the MCMIS file in a special section or
supplemental form, with the instruction to the officer to complete that section if the vehicle and
crash meets the MCMIS reporting criteria. But since our goal is to evaluate the completeness of
reporting, we attempt to identify all reportable cases, even those an officer may have overlooked.
For this purpose, we use the data that is completed for all cases. The goal of the selection process
is to approximate as closely as possible the reporting threshold of the MCMIS file. The MCMIS
criteria for a reportable crash involving a qualifying vehicle are shown in Table 2.

Table 2 Vehicle and Crash Severity Threshold for MCMIS Crash File

Truck with GVWR over 10,000 or GCWR over 10,000,
or

Vehicle Bus with seating for at least nine, including the driver,
or

Vehicle displaying a hazardous materials placard.

Fatality,

or

Accident Injury transported to a medical facility for immediate medical attention,
or

Vehicle towed due to disabling damage.

Except for identifying qualifying trucks, the process of identifying reportable records, as set out
in Table 2 above, is fairly straightforward in the Alabama PAR file, because Alabama crash data
includes most of the variables and levels needed to identify reportable cases. Alabama, like many
other states, utilizes a Truck/Bus Supplemental Sheet (Appendix B) that officers must complete
if any of the involved vehicles meet a specified set of criteria. The instructions on that form
match the MCMIS vehicle and crash severity threshold shown in Table 2 fairly closely, except
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for a few differences. For example, the current MCMIS criterion for a qualifying bus requires
seating for at least 9, including the driver. However, the supplemental form describes the seating
criterion for at least 16, including the driver. This is most likely due to the revision date of
January 1991 on the supplemental form which describes the old criterion. In addition, the
supplemental form makes no reference to GVWR, but describes a qualifying truck as one with
Six or more tires.

The main PAR form (Appendix B) has a twenty-level “type” variable for identifying vehicle
body style, but only two levels refer to trucks. The two levels are “Truck tractor” and “Other
truck.” Therefore, the codes are not consistent with the usual distinctions made in the vehicle
configuration variable in the MCMIS Crash file that identify single unit trucks (SUTS) by
number of axles, or tractors by numbers of trailers. It will be shown in Section 6 that the “Other
truck” category is generally consistent with SUTs in the MCMIS Crash file. There is an
“attachment” variable on the PAR form (Appendix B) and in the PAR file that is similar to a
trailering variable that can be used in conjunction with the body style variable to identify bobtails
(no attachments) and semitrailers. Buses can be identified by three categories of the “type”
variable. Table 3 shows the categories used to identify qualifying vehicles.

Table 3 Relevant Vehicle Body Style Codes
on Alabama Accident Report

Truck tractor

Other truck

Commercial bus

School bus

Other bus

In total, there were 11,244 vehicles identified as trucks, buses, or non-trucks displaying a
hazardous materials placard in the Alabama PAR file. Table 4 shows the distribution of vehicle
type. The great majority of qualifying vehicles are trucks, while about 6.5 percent are buses. As
usual, non-trucks displaying a hazmat placard account for a small fraction of qualifying vehicles.
The 11,244 eligible vehicles represent 4.2 percent of all 264,969 vehicles in the PAR file. This
result is also consistent with other MCMIS evaluations in which the percentage of eligible
vehicles has ranged from 2.6 percent to 6.1 percent.

Table 4 Vehicles Meeting MCMIS Vehicle Criteria, Alabama PAR File, 2005

Vehicle type N %

Trucks 10,471 93.1
Buses 732 6.5
Non-trucks with hazmat placard 41 0.4
Total 11,244 | 100.0

Having identified qualifying vehicles, the next step is to identify crashes of sufficient severity to
qualify for reporting to the MCMIS Crash file. Qualifying crashes include those involving a
fatality, an injury transported for immediate medical attention, or a vehicle towed from the scene
due to disabling damage. Fatal crashes are readily identified. Whether a crash included an injured
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person transported for medical attention can also be determined. The Alabama PAR file also has
information for assessing the towed and disabled criterion.

The Alabama PAR form (Appendix B) has spaces for recording victim’s injury type. Only
fatalities (K) and injuries (A, B, C) are recorded. There are no codes for property damage only
(O) or unknown (U) injury status. Note that for MCMIS evaluation, this is sufficient information.
There is also space to write in the name of the facility taken to and the name of the transporting
agency. This provided enough information to determine if a crash involved an injured and
transported person. Following the strict sense of the definition, an injured and transported
variable was created from the injury severity and transported variables in the Injury file. This
variable was merged into the Vehicle file to create a crash-level injured and transported variable.
Therefore, any crash involving an A, B, or C-injury, and a transported person satisfied the
criterion.

The Alabama crash data includes two sources of information to identify crashes in which a
vehicle was towed due to disabling damage. On the police report (Appendix B), the officer
circles “Yes” or “No” to indicate if a vehicle was towed away. The second source of information
is a damage severity variable with three levels: None visible, Not disabled, and Disabled. It
should be noted that these two sources of information are very consistent. That is, 95 percent of
the towed vehicles were disabled. A towed and disabled flag variable was created at the crash
level to be used for estimating the number of qualifying vehicles satisfying this criterion.

Table 5 shows the numbers of qualifying vehicles that meet the threshold for a MCMIS
reportable crash according to the MCMIS criteria. In total, it is estimated that 4,511 vehicles
were reportable to the MCMIS Crash file. Of these, 128 were involved in fatal crashes and 1,850
or about 41 percent were involved in crashes where at least one person was transported for
medical attention. Based on the towed and disabled variable described above, it is estimated that
2,533 or about 56 percent of reportable vehicles were involved in crashes where at least one
vehicle was towed due to disabling damage.

Table 5 Reportable Records in Alabama Crash File, 2005

Crash type N %

Fatal 128 2.8
Injury transported for treatment 1,850 41.0
Vehicle towed due to damage 2,533 56.2
Total 4,511 100.0

5. Factors Associated with Reporting

The procedure described in the previous section identified 4,511 vehicles involved in crashes as
reportable to the MCMIS Crash file. The match process described in Section 3 determined that
3,841 unique cases were reported to the MCMIS Crash file, of which 3,728 could be matched to
the Alabama PAR data. Of the 3,728 cases that could be matched, 3,430 were determined to
meet the MCMIS Crash file reporting criteria. Therefore, of the 4,511 reportable crashes in 2005,
Alabama reported 3,430, for an overall reporting rate of 76.0 percent. In this section, some of the
factors that affect the chance that a qualifying crash would be submitted through the SafetyNet
system and appear in the MCMIS Crash file are identified. The results are presented in five
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subsections: overreporting, case processing, reporting criteria, reporting agency and area, and
truck/bus fire and explosion occurrence. Analysis of overreporting attempts to identify why cases
were submitted that do not meet the MCMIS reporting criteria as defined by Table 2. Case
processing deals with timing issues in reporting such as crash month and time lag between crash
date and uploading date to the MCMIS Crash file. Reporting criteria includes factors such as
vehicle type and crash severity. Reporting agency is associated with differences in reporting rates
due to the agency, such as state police or local police, while area investigates reporting by
location, such as the county where the crash occurred. Truck/bus fire occurrence examines
reportable cases of crashes involving fire or explosion.

5.1 Overreporting

MCMIS evaluations tend to focus on underreporting because sources of underreporting tend to
be more prevalent than overreporting. However, almost all states overreport cases to some
degree. Overreporting results when cases are submitted to the MCMIS Crash file that do not
meet the criteria for a reportable crash. Since 3,728 MCMIS cases could be matched to the
Alabama PAR data, and 3,430 were determined to meet the reporting criteria, the difference, or
298 cases, were not reportable, and should not have been reported.

Table 6 shows a two-way classification of vehicle type and crash severity, and provides some
explanation as to why these vehicles should not have been reported to the MCMIS Crash file.
Note that all 298 vehicles do not meet the crash severity threshold for a MCMIS reportable
crash. In addition, 132 vehicles do not meet the vehicle criteria since they are not trucks, buses,
or hazmat placarded vehicles. The 157 trucks and 9 buses are qualifying vehicles, but they were
involved in crashes in which there were no fatalities, no persons were injured and transported for
medical attention, and no vehicles were towed due to disabling damage.

Table 6 Distribution of Non-reportable Vehicles in MCMIS Crash File, Alabama 2005

Vehicle type Crash severity
Transported Other crash
Fatal injury Towed/disabled severity Total

Truck 0 0 0 157 157
Bus 0 0 0 9 9
Other vehlcle (not 0 0 0 132 132
transporting hazmat)

Total 0 0 0 298 298

5.2 Case Processing

Delays in transmitting cases may partially account for the incompleteness of the MCMIS Crash
file. The time lag in extracting and submitting reports to the MCMIS Crash file might explain
some portion of the unreported cases. All reportable crash involvements for a calendar year are
required to be transmitted to the MCMIS Crash file within 90 days of the date of the crash. The
2005 MCMIS Crash file as of August 21, 2006 was used to identify records submitted from
Alabama, so all 2005 cases should have been reported by that date.
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Table 7 shows reporting rates according to month of the crash. There appears to be issues related
to underreporting in the summer months. In June, July, and August, the rates tend to be lower
than average. In July and August, the rates are about 10 percent less than the overall rate. In
addition, in June, July, and August, the percentages of total unreported cases are greater than 10
percent. Note that numbers of reportable cases are fairly evenly distributed over the twelve
months.

Table 7 Reporting Rate by Accident Month, Alabama 2005

% of total

Reportable | Reporting | Unreported | unreported
Crash month cases rate cases cases
January 321 73.5 85 7.9
February 362 83.1 61 5.6
March 367 79.3 76 7.0
April 393 79.9 79 7.3
May 389 81.0 74 6.8
June 393 70.5 116 10.7
July 348 65.5 120 11.1
August 365 65.8 125 11.6
September 360 80.0 72 6.7
October 428 76.2 102 9.4
November 391 77.2 89 8.2
December 394 79.2 82 7.6
Total 4,511 76.0 1,081 100.0

Figure 2 shows the average latency in case submission by month, where latency is the number of
days between crash date and the date the case was uploaded to the MCMIS Crash file, minus the
90-day grace period. Therefore, a positive number for a month gives the average number of days
that cases were submitted after the 90-day grace period. Negative numbers indicate that on
average, cases were submitted within the 90-day grace period for a month. Since all numbers in
Figure 2 are negative, the plot shows that on average, Alabama cases were uploaded to the
MCMIS Crash file within the 90-day grace period. Even in December, which represents the
month in which cases were uploaded the latest, the average latency was -26 days, suggesting that
on average, cases were uploaded about a month prior to the end of the grace period.



Alabama Reporting to the MCMIS Crash file Page 10

-20

25 -26

-27

-30 /\ 31
-30 X

\ / 34 34 35//
-35

-39 / \/
41 41

-40

-45
- 5 0 T T T T T T T T T T
006 sz@ ,0@5\ ?Q& v@\\ RS R ) S 2 @OQ} 4
e > ) S & o WO &
) QQ’ > o eo oé’

Figure 2 Average Latency (in Days, Minus 90) in Reporting to the MCMIS Crash File,
Alabama Reported Cases, 2005

5.3 Reporting Criteria

In this section, reporting is investigated according to variables in the Alabama PAR file related to
the reporting criteria for a MCMIS-reportable crash, as outlined in Table 2. Previous studies have
consistently shown that trucks are more likely to be reported than buses and that fatal crashes are
more likely to be reported than injury involvements. Since the criteria revolve around attributes
associated with the vehicle type and crash severity, calculating reporting rates for these two
variables is a logical starting point for assessing where improvements can be gained.

Table 8 shows reporting rates by vehicle type. It is clear that trucks represent the great majority
of reportable vehicles. Although 181 reportable buses is small compared to 4,310 trucks, the
reporting rates for the two vehicle types are very similar. The overall reporting rate is greatly
influenced by the rate for trucks, since most reportable vehicles are trucks. Moreover, trucks
represent 94.4 percent of the unreported cases. Note that 20 of the reportable vehicles identified
in the Alabama PAR file are neither trucks nor buses. None of these 20 vehicles were reported to
the MCMIS Crash file.
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Table 8 Reporting Rate by Vehicle Type, Alabama 2005

% of total

Reportable | Reporting | Unreported | unreported
Vehicle type cases rate cases cases
Truck 4,310 76.3 1,020 94.4
Bus 181 77.3 41 3.8
Transporting hazardous materials 20 0.0 20 1.9
Total 4,511 76.0 1,081 100.0

Table 9 shows reporting rates in greater detail according to vehicle body type. The body type
variable in the Alabama PAR file has only two categories for identifying medium and heavy
trucks. There are no categories for single unit trucks (SUTSs) with two axles and six tires or for
SUTs with three or more axles. When discussing data quality in Section 6, some evidence will be
provided that SUTSs are likely coded in the “Other truck” category. The rate for truck tractors is
84.2 percent, which is considerably higher than the 61.5 percent rate for other trucks. These two
configurations account for 94.4 percent of unreported cases, coinciding with results in Table 8.
School buses are reported at 88.3 percent, while the rate for commercial buses is 74.5 percent
and the rate for other buses is 52.8 percent. Buses represent a small fraction of reportable cases.
The 20 reportable hazmat placarded vehicles consist of autos, pickups, vans, farm machines, and
trains. Hazmat placarded trains most likely do not qualify as reportable to the MCMIS Crash file
under the definition provided in Table 2, but there were only five such cases, and Alabama codes
trains in this variable. As shown in Tables 8 and 9, none of the hazmat placarded vehicles were
reported.

Table 9 Reporting Rate by Detailed Vehicle Body Style, Alabama 2005

% of total
Reportable | Reporting | Unreported | unreported
Vehicle body type cases rate cases cases
Auto 4 0.0 4 0.4
Pickup 3 0.0 3 0.3
Van 3 0.0 3 0.3
Truck tractor 2,812 84.2 444 41.1
Other truck 1,498 61.5 576 53.3
Commercial bus 51 74.5 13 1.2
School bus 94 88.3 11 1.0
Other bus 36 52.8 17 1.6
Farm machine 4 0.0 4 0.4
Train 5 0.0 5 0.5
Other 1 0.0 1 0.1
Total 4,511 76.0 1,081 100.0

The Alabama PAR file has an “attachments” variable which describes trailers, making it possible
to identify tractor semitrailers, tractor doubles, and bobtails (no attachment). Table 10 shows
reporting rates for truck combinations and trucks with no trailers for trucks that could be
identified using the body type variable in combination with the attachments variable. Tractors
pulling one or two trailers have the highest rates, followed by bobtails, and then other trucks.
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These findings are consistent with those obtained from previous MCMIS studies showing that
large trucks are more likely to be reported. Note that other trucks have the lowest reporting rate
at 61.1 percent, and also the highest percentage of unreported cases at 57.7 percent.

Table 10 Reporting Rate by Body Style and Trailer, Alabama 2005

% of total
Reportable | Reporting | Unreported | unreported
Vehicle body type cases rate cases cases
Tractor/no trailer (bobtail) 124 73.4 33 3.6
Tractor/semi-trailer 2,275 85.0 342 37.7
Tractor/double 55 83.6 9 1.0
Other truck/no trailer 1,346 61.1 523 57.7
Total 3,800 76.1 907 100.0

Along with vehicle type, crash severity is another characteristic of a crash that can be considered
when determining if a crash meets the threshold for reporting to the MCMIS Crash file. Previous
MCMIS evaluations have shown that serious injury crashes tend to be reported at a higher rate
than those involving less injury. Table 11 shows reporting rates by crash severity criteria. Even
though fatal crashes represent a small fraction of reportable cases, the reporting rate is 91.4
percent. The reporting rate for the injured/transported criterion is 76.4 percent, and the rate for
the towed/disabled criterion is 75.0 percent. Therefore, the rates for these two criteria do not
differ greatly. However, as shown in Table 11, the total percentage of unreported cases is 58.6
percent for the towed/disabled criterion, and due to the large numbers of reportable and
unreported cases, it largely influences the overall rate of 76.0 percent.

Table 11 Reporting Rate by Crash Severity, Alabama 2005

% of total
Reportable | Reporting | Unreported | unreported
Crash severity cases rate cases cases
Fatal 128 91.4 11 1.0
Injured/Transported 1,850 76.4 437 40.4
Towed/Disabled 2,533 75.0 633 58.6
Total 4,511 76.0 1,081 100.0

Table 12 shows reporting rates to the MCMIS Crash file by maximum injury severity in the
crash. The fatal involvement results are identical to those shown in Table 11. Alabama’s
definitions of A, B, and C-injuries, as shown, differ from the usual KABCO definitions and may
result in the large number of reportable A-injuries. However, the reporting rate for A-injury
involvements is about 10 percent higher than the rates for B or C-injuries.
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5.4

Table 12 Reporting Rate by Detailed Injury Severity, Alabama 2005

% of total

Reportable | Reporting | Unreported | unreported
Crash severity cases rate cases cases
Killed (K) 128 914 11 1.0
Visible or carried from scene (A) 1,360 79.3 282 26.1
Bruise/abrasion swelling (B) 187 68.4 59 5.5
Not visible-has pain/faint (C) 473 69.1 146 135
Other 2,363 75.3 583 53.9
Total 4,511 76.0 1,081 100.0

Reporting Agency and Area

Reporting rates may vary by geographic location because of differing work loads of police
agencies and for other reasons. Previous studies have sometimes shown that heavily populated
areas with high work loads tend to have lower reporting rates. Table 13 shows reporting rates for
the top twelve counties in Alabama, ranked in terms of the number of reportable cases. There is
some association between the rank order in the number of reportable cases and the reporting rate.
Jefferson County, which includes Birmingham, had almost 70 percent more reportable cases than
the next highest, but also one of the lower reporting rates at 64.2 percent. The top twelve
counties accounted for 54.2 percent of all reportable cases, but 62.4 percent of the unreported
cases. The remaining 55 counties accounted for 45.8 percent of the reportable cases, but only
37.6 percent of unreported cases.

Previous studies have also shown that reporting rates tend to vary by the type of reporting

Table 13 Reporting Rate by County, Alabama 2005

% of total

Reportable | Reporting | Unreported | unreported
County cases rate cases cases
Jefferson 547 64.2 196 18.1
Mobile 328 72.0 92 8.5
Tuscaloosa 240 77.1 55 5.1
Montgomery 239 69.9 72 6.7
Madison 197 72.1 55 5.1
Shelby 159 76.1 38 3.5
Baldwin 144 68.1 46 4.3
Cullman 136 80.1 27 2.5
St. Clair 129 79.1 27 2.5
Talladega 112 82.1 20 1.9
Walker 110 81.8 20 1.9
Morgan 105 74.3 27 2.5
Top 12 counties 2,446 72.4 675 62.4
Other counties 2,065 80.3 406 37.6
Total 4,511 76.0 1,081 100.0

agency. Different agencies have different policing responsibilities, training, and experience.
Table 14 shows reporting rates for local police, county sheriffs, and state troopers. State troopers
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covered the greatest number of reportable cases (2,459, 54.5 percent) and also had the highest
reporting rate, at 83.0 percent. Local police covered 44.1 percent, 68.5 percent of which were
actually reported to the MCMIS Crash file. County sheriffs covered the fewest, only 61, and 39.3
percent were reported to MCMIS. It is likely that the few cases covered by county sheriffs is
related to the low reporting rate. With only 61 cases, county sheriffs averaged fewer than one
reportable case per county. Comparing the rates for local police and state troopers, differences in
training and the focus of enforcement might explain the difference in reporting rates.

Table 14 Reporting Rate by Reporting Agency, Alabama 2005

% of total

Reportable | Reporting | Unreported | unreported
Reporting agency cases rate cases cases
Police 1,990 68.5 626 57.9
Sheriff 61 39.3 37 3.4
Trooper 2,459 83.0 418 38.7
Other 1 100.0 0 0.0
Total 4,511 76.0 1,081 100.0

5.5 Truck/Bus Fire or Explosion

Fire/explosion is coded at the crash level on the crash report as one of the first harmful events in
a crash. Table 15 shows the reporting rate according to fire or explosion for trucks and buses.
There were 28 fires in reportable cases for trucks, of which all but six were reported, for a
reporting rate of 78.6 percent. This is essentially identical to the overall rate for trucks of 76.3
percent. Among buses, there were no fires among reportable cases, so no comparison was

appropriate.

Table 15 Reporting Rate by Fire/explosion, Alabama 2005

% of total

Reportable | Reporting | Unreported | unreported
First harmful event cases rate cases cases
Truck
Fire/explosion 28 78.6 6 0.4
Other 4,282 76.3 1,014 72.3
Bus
Fire/explosion 0 NA 0 0.0
Other 181 77.3 41 2.9
Total 4,491 76.4 1,061 75.6

6. Data Quality of Reported Cases

In this section, we consider the quality of data reported to the MCMIS crash file. Two aspects of
data quality are examined. The first is the amount of missing data. Missing data rates are
important to the usefulness of a data file because records with missing data cannot contribute to
an analysis. The second aspect of data quality considered here is the consistency of coding
between records as they appear in the Alabama Crash file and in the MCMIS Crash file.
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Inconsistencies may indicate errors in translating information recorded on the crash report to the
values in the MCMIS Crash file.

Table 16 shows missing data rates for selected, important variables in the MCMIS Crash file.
Missing data rates are generally quite low, with a handful of exceptions. On most fundamental,
structural variables, such as date, time, number of fatalities and number of injuries, missing data
rates are either zero or extremely low. Missing data rates for some other variables are higher.
Driver license class is missing for 99.9 percent of cases, even though it is collected on the
Alabama Uniform Traffic Accident Report. GVWR class is missing for 20.8 percent of the cases.
Driver date of birth and license number, and vehicle license number and state are not recorded in
from 4.4 percent to 5.2 percent of the cases. Three of the four event variables are missing for
70.2 to 97.6 percent of cases, though this is not necessarily an indication of a problem, since
most crashes consist of a single impact.

Table 16 Missing Data Rates for Selected MCMIS Crash File Variables, Alabama, 2005

Percent Percent
Variable unrecorded Variable unrecorded
Report number 0.0 Fatal injuries 0.0
Accident year 0.0 Non-fatal injuries 0.0
Accident month 0.0 Interstate 0.0
Accident day 0.0 Light 0.1
Accident hour 0.0 Event one <0.1
Accident minute 0.0 Event two 70.2
County 0.0 Event three 89.9
Body type 0.2 Event four 97.6
Configuration 0.3 Number of vehicles 0.0
GVWR class 20.8 Road access 0.0
DOT number * 1.8 Road surface 0.1
Carrier state 0.0 Road trafficway 0.0
Citation issued 0.0 Towaway 0.0
Driver date of birth 4.4 Truck or bus 0.0
Driver license number 5.2 Vehicle license number 4.7
Driver license state 5.1 Vehicle license state 4.7
Driver license class 99.9 VIN 2.1
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Percent Percent
Variable unrecorded Variable unrecorded
Driver license valid 0.0 Weather 0.1

* Based on cases where the carrier is coded interstate.

Percent
Hazardous materials variable unrecorded
Hazardous materials placard 3.3

Percentages of hazmat placarded vehicles only:

Hazardous cargo release 0.0
Hazardous materials class (1-digit) 8.5
Hazardous materials class (4-digit) 16.9
Hazardous materials name 83.1

There were 71 vehicles coded as displaying a hazmat placard. The table above shows
information about the recording of hazmat variables only for those vehicles coded with a hazmat
placard. The 1-digit hazmat class variable was missing in only 8.5 percent, but the 4-digit class
variables was unrecorded in 16.9 percent, and the hazmat name was not recorded in 83.1 percent
of hazmat records.

We also compared the values of variables in the MCMIS Crash file with the values of
comparable variables in the Alabama crash file. The purpose of this comparison is to identify any
errors in translating variables from the values in the state crash file to the values required for
Safetynet.

Table 17 shows the coding of vehicles in the MCMIS Crash file and the record as it appears in
the Alabama Crash file. As noted above, the vehicle type variable in the Alabama crash file only
distinguishes truck tractors and other trucks. It appears that truck tractors is used for all tractor
combinations, including bobtails (no trailer) and the “other truck” code is used for all straight
truck configurations. But Alabama also has a Truck/Bus Supplemental Sheet, to capture data for
crashes that qualify for reporting to MCMIS. Data from that supplemental form was not supplied
for evaluation, so the comparison here is between vehicle type as recorded on the main Alabama
accident report and as reported to the MCMIS Crash data. With that qualification, vehicle type is
generally consistent between the two files, though it is difficult to be sure because the code levels
for vehicle configuration are not compatible. But some cases are clearly inconsistent. There was
one case in which a vehicle was reported to the MCMIS Crash file as a bus, but identified as a
truck tractor in the Alabama data. There were also 15 and 16 cases coded as truck tractors in the
Alabama data, but as two-axle SUTs and three-plus axle SUTs respectively in the MCMIS Crash
data. There were also 29 cases in which a vehicle was reported to MCMIS as a tractor-semitrailer
but recorded as an “other truck” in the Alabama data. Overall, counting only cases that are
clearly inconsistent, 3.0 percent of the records are inconsistent on vehicle type.
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Table 17 Vehicle Configuration in Alabama and MCMIS Crash Files, 2005

Vehicle configuration
MCMIS Crash file Alabama Crash File N %
Bus (seats>15,incl dr) Auto, pickup, van 6 0.2
Truck tractor 1 0.0
Bus (Comm, school, other bus) 142 3.8
SUT, 2-axle, 6 tire Auto, pickup, van 42 1.1
Truck tractor 15 0.4
Other truck 449 12.0
Other 4 0.1
SUT, 3+ axles Auto, pickup, van 11 0.3
Truck tractor 16 0.4
Other truck 396 10.6
School bus 1 0.0
Truck trailer Pickup 35 0.9
Truck tractor 7 0.2
Other truck 53 1.4
Road equipment 1 0.0
Truck tractor (bobtail) Auto, pickup 2 0.1
Truck tractor 70 1.9
Other truck 2 0.1
Tractor/semi-trailer Auto, pickup, van 30 0.8
Truck tractor 2,328 62.4
Other truck 29 0.8
Bus (Comm, school) 3 0.1
Tractor/double Van 1 0.0
Truck tractor 49 1.3
Other truck 1 0.0
Tractor/triple Other truck 1 0.0
School bus 1 0.0
Unk heavy truck>10,000 Truck tractor 3 0.1
Other truck 18 0.5
Unknown Other 11 0.3
Total 3,728 | 100.0

There was also one case in which the number of fatal injuries in the crash differed between the
two files. Table 18 shows that of the 3,728 matched cases, there was only one case in which the
number of fatalities differed. In that case, the Alabama crash file recorded one fatality, while the
MCMIS Crash file record indicated that no person was killed. This may be a case where the
record was changed in the state crash file, but the change was not reflected in the MCMIS file.



Alabama Reporting to the MCMIS Crash file Page 18

Table 18 Comparison of Fatals in Crash in MCMIS and Alabama Crash Files, 2005

Number of fatals in crash

MCMIS Crash file Alabama Crash file N %
0 0 3,600 96.6
0 1 1 0.0
1 1 113 3.0
2 2 11 0.3
3 3 3 0.1

Total 3,728 100.0

7. Summary and Discussion

This report is an evaluation of reporting to the MCMIS Crash file by the state of Alabama in
2005. Records were matched between the Alabama PAR file and the MCMIS Crash file using
variables common to both files with low percentages of missing data. The MCMIS file appears
to contain no duplicate records. After removing four duplicate records from the PAR file,
264,969 unique records remained for matching to 3,841 records from the MCMIS file. In total,
3,728, or 97.1 percent of the MCMIS records were matched (Figure 1).

The next step in the evaluation process focused on identifying reportable cases using the
Alabama PAR file according to established vehicle and crash severity criteria. Overall, 11,244
vehicles were identified as qualifying trucks, buses, or non-trucks displaying a hazmat placard.
Of qualifying vehicles, 93.1 percent are trucks, 6.5 percent are buses, and 41, or 0.4 percent, are
non-trucks displaying a hazmat placard (Table 4).

After identifying qualifying vehicles, it is necessary to determine which of these vehicles meet
the crash severity criteria for reporting to MCMIS. The Alabama Injury file has an injury
variable and a transported variable. These two variables were used to create an injured and
transported variable at the crash level. The definitions that Alabama uses for describing injury
severity differ from the usual KABCOU definitions, but fatal involvements and crashes
involving A, B, and C-injuries could be identified. All fatal involvements qualify for reporting.
In conjunction with the injury variable, the transported variable made it possible to identify
MCMIS-reportable crashes in the strict sense of the definition. In summary, the injured and
transported criterion was satisfied if at least one person in the crash had injury severity equal to
A or B or C, and the transported variable indicated that the person was transported for medical
treatment.

With respect to the towed and disabled criterion, the Alabama PAR file has sufficient
information contained in two separate variables. A ‘removed’ variable indicates if a vehicle was
towed away. A damage severity variable indicates if damage was disabling or not.. It should be
noted that these two sources of information are very consistent. That is, 95 percent of the towed
vehicles were disabled. A towed and disabled flag variable was created at the crash level to be
used for estimating the number of qualifying vehicles satisfying this criterion.
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Using the procedure described above resulted in identification of 4,511 vehicles involved in
crashes that were reportable to the MCMIS Crash file. Of these, 128 were involved in fatal
crashes, 1,850 were involved in injury crashes where at least one person was transported for
medical attention, and 2,533 were involved in crashes where at least one vehicle was towed due
to disabling damage. Of the 3,728 records that were matched between the Alabama PAR file and
the MCMIS Crash file, 3,430 were determined to meet the MCMIS Crash file reporting criteria.
Therefore, the overall reporting rate in Alabama in 2005 is estimated at 3,430/4,511 = 76.0
percent. The difference between 3,728 and 3,430 suggests that 298 cases were overreported to
the MCMIS Crash file. According to this analysis, all 298 cases did not meet the crash severity
threshold for reporting to MCMIS (Table 6).

Since the overall reporting rate is estimated at 76.0 percent, specific variables were examined to
identify sources of underreporting. Reporting rates were calculated and presented in four groups.
The four groups are case processing, reporting criteria, reporting agency and area, and
fire/explosion. Case processing considers timing issues, reporting criteria deals with vehicle and
crash severity issues, agency and area are related to the reporting agency and the county of the
crash, and fire/explosion considers fire or explosions in reportable vehicles.

Reporting rates tended to be lower in the summer months of June, July and August. The rates in
July and August are about 10 percent less than the overall total of 76.0 percent. Other than the
summer months, the rates do not vary greatly by month. In addition, June, July, and August are
months where the percentage of total unreported cases exceeds 10 percent. The lag time between
crash date and the date crashes were uploaded to the MCMIS Crash file were within the 90-day
grace period for all twelve months in Alabama. Even in December, which represents the month
in which cases were generally uploaded the latest, cases were uploaded about one month prior to
the end of the grace period. In April, which represents the month with the shortest lag time, cases
were uploaded about 44 days before the end of the grace period.

The body style variable in the Alabama PAR file has only two categories for identifying medium
and heavy truck. The variable classifies truck tractors and other trucks. Many SUTs seem to
belong to the other truck category, whether the truck has 2 axles or 3 or more axles. The
reporting rate for truck tractors is 84.2 percent, while the rate for other trucks is 61.5 percent. An
attachment variable describes vehicle trailering. Used in conjunction with the body style
variable, it can be used to identify tractor semi-trailers, tractor doubles, bobtails, and other trucks
without trailers. The reporting rates for tractor semi-trailers and tractor doubles are about 85
percent while the rate for bobtails is 73.4 percent. The reporting rate for other trucks with no
trailer is 61.1 percent. Compared to trucks, buses represent a smaller fraction of reportable cases,
but the reporting rate is 88.3 percent for school buses, 74.5 percent for commercial buses, and
52.8 percent for other buses. Other trucks account for more than 50 percent of all unreported
cases.

Coding levels of the injury variable in the Alabama Injury file do not follow the general
definitions of the KABCOU scale. Even so, fatal outcomes are readily identified, as are injuries.
Based on crash severity, the reporting rate is 91.4 percent for fatal crashes, 76.4 percent for
injured/transported crashes, and 75.0 percent for towed/disabled crashes. The maximum injury
severity in the crash was calculated from the injury variable. The definitions used for injury
severity in Alabama may result in a large number of A-injuries (Table 12). It can be seen that the
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reporting rate is 79.3 percent for A-injuries. Reporting rates for crashes involving B and C-
injuries are lower at 68.4 percent and 69.1 percent, respectively.

There are 67 counties in Alabama. By the number of reportable cases, the top 12 counties have a
reporting rate of 72.4 percent, while the remaining counties have a rate of 80.3 percent. This
suggests that counties that are more densely populated tend to have lower reporting rates. The
reporting rate in Jefferson County, in which Birmingham is located, is 64.2 percent. This is the
lowest rate among the top 12 counties (Table 13). In addition, this county accounts for 18.1
percent of the unreported cases. The top 12 counties account for 62.4 percent of the unreported
cases, while the remaining 55 counties account for 37.6 percent.

With respect to reporting agency, the Alabama PAR file distinguishes three agencies: police
departments, sheriff’s offices, and state troopers. State troopers have the highest reporting rate at
83.0 percent and they also handle the most reportable cases (Table 14). The reporting rate for
police departments is 68.5 percent and they account for 57.9 percent of the unreported cases.
Sheriff’s offices handle a small proportion of the reportable cases. The reporting rate for sheriff’s
offices is 39.3 percent.

There were 28 fires in reportable cases for trucks, of which all but six were reported, for a
reporting rate of 78.6 percent. This is essentially identical to the overall rate for trucks of 76.3
percent. Among buses, there were no fires among reportable cases, so no comparison was
appropriate.

Missing data rates in the MCMIS Crash file were also examined. Except for the GVWR class
variable, the driver license class variable, and events variables, missing percentages are less than
5 percent. It is common for event variables after the first event to have high percentages of
missing data. There is general agreement between comparison of the vehicle configuration
variable in the PAR file and the MCMIS file, but some differences exist. For example, 31 truck
tractors in the Alabama PAR file are classified as SUTs in the MCMIS Crash file. Furthermore,
53 vehicles classified as autos, pickups, or vans, are classified as SUTs in the MCMIS file. The
comparison is between the 3,728 vehicles that were matched between the two files (Table 17).
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Appendix A Selection Algorithm to Identify Reportable Records

MCMIS Reporting Criteria

Implementation in Alabama PAR Data

Truck with GVWR over 10,000 or
GCWR over 10,000

The type variable in the Alabama PAR file was used to identify medium/heavy
trucks with GVWR 10,000 Ibs or greater. The other truck category is believed
to be comprised of single unit trucks (SUTS).

unit type = 5 — Truck Tractor 6 — Other Truck

or Bus with seating for at least
nine, including the driver

The following codes were used to identify eligible buses:

unittype = 7 — Commercial Bus
8 — School Bus
9 — Other Bus

or Vehicle displaying a hazardous
materials placard

These vehicles were identified using the hazardous placard variable. In total,

270 vehicles were identified. Of these, 41 are non-trucks.

AND

at least one fatality

The Alabama Injury file contains an injury variable coded according to the

usual KABC scale (injuries only). It is a character variable with codes

Injury = K — Fatal A — Visible or carried from scene

B — Bruise/abrasion/swell

C — Not visible, has pain
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MCMIS Reporting Criteria

Implementation in Alabama PAR Data

or at least one person injured and
transported to a medical facility
for immediate medical attention

It can be determined from the Alabama PAR file whether a person was
transported for medical attention. Using the injury variable described above
along with the transported information, an injured and transported variable

was created.

The injured/transported criterion was met by the following condition:

Injured/transported = (maximum injury severity in (A or B or C) and

(transported =yes )

or at least one vehicle towed due
to disabling damage

A removal (towed) variable was used in conjunction with a damage severity

variable.

This criterion was met if at least one vehicle in the crash was removed

(towed) and damage severity was disabled.

The damage severity variable has levels

1 — None visible 2 — Not disabled 3 - Disabled
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Alabama Uniform Traffic Accident Report oA
. '{-::;gaals on main report) Truc k/BU S Supplem ental Sh eet Sheet ___ of _____ Sheets

a i l General Instructions |

Complete this form for each qualifying vehicle ONLY if the accident meets BOTH of the following criteria:
1. The accident involved a qualifying vehicle (truck with 6 or more tires or Haz/Mat placard, or a bus designed to carry 16 or more,

including driver) and;
2. The accident resulted in at least one of the following: A.one or more fatalities B. one or more persons injured and taken from
the scene for immediate medical attention, or C. one or more involved vehicles had to be towed from the scene as a result of

disabling damage or had to receive assistance to leave.

Screening Information

Number of Qualifying Vehicles: Number of Persons:
Trucks with 6 or more tires or Haz/Mat placard Sustaining fatal injuries _____
Buses designed to carry 16 or more (including driver) Transported for Inmedlate medical treatment

Number of vehicles towed from scene due to damage or provided assistance ____

Vehicle Information

Gross Vehicle Weight Rating (GVWR) Hazardous Material Involvement
Did vehicle have a Haz/Mat placard __Yes ____ No
If Yes, include following information from placard
A. Name or 4-digit number from diamond or box
B. The 1-digit number from bottom of diamond
Was hazardous material released from THIS vehicle's cargo? ____Yes ____ No

A. Truck, tractor or bus
B. Trailer or trailers (total)
Total GVWR for unit (A+B)

Total number of axles

Vehicle Configuration  (circle one number)
1. Bus 2. Single unit truck (2 axles/ 6 or more tires) 3. Single unit truck (3 or more axles)
4. Truck with trailer 5. Truck tractor only (bobtail) 6. Tractor with semi-trailer 7. Tractor with double trailers
8, Tractor with triple trailers 9. Unknown class heavy truck 0. Any other 4-tired vehicle

Cargo Body Type  (circle one number)
1. Bus 2. Van/enclosed box 3. Cargo tank 4. Flatbed 5. Dump
6. Concrete mixer 7. Auto fransporter 8. Garbage/ refuse 9. Other

e {  Motor Carrier Information :
NOTE: If NOT a motor carrier, enter NONE under Carrier Name, 0 for None under Carrier Identification Numbers, and go to Sequence Of Events Section

Carrier Name

Source (circle one number) 1. Vehicle side 2. Shipping papers 3. Driver 4, Other
Carrier mailing address (Street or P.O. Box)

City, State, Zip

Carrier |dentification Numbers None = 0)

uUs DOT ICC MC STATE NO. STATE

{ Sequence of Events

Note: for THIS vehicle — list up to four Event #1 Event #2 Event #3 Event #4
Non-Collision 1. Ran off road 2. Jackknife 3. Overturned (rollover) 4, Downhill runaway
gggg 5. Cargo loss or shift 6. Explosion or fire 7. Separation of units 8. Other non-collision
Collision With 9. Pedestrian 10. Non-parked vehicle 11. Parked vehicle 12. Train
13. Pedalcycle 14. Animal 15. Fixed object 16. Other object
Signature of Reporting Officer Officer ID Reporting Polica Agency ORI Date Time AM
PM
MT
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Definitions

Truck Reportable Accident

A motor vehicle designed, used or maintained primarily for A highway related incident normally investigated by a
the transportation of property. For the purpose of this form police officer and reported on a standard accident report

the vehicle must also micel une of the following criteria: form invalving one or more trucks or buses (as defined
* Have at least 6 tires on the ground, or . .
here) which results in:

« Carry a Hazardous Material Placard. iy
= One or more fatalities, or

i Bus * One or more non-fatal injuries requiring transportation for
| A moator vehicle providing seats for 16 or mare persons the purpose of obtaining immediate medical treatment, or
including the driver and used primarily for the transportation * One or more of the vehicles being removed from the
oF pesne. scene as a result of disabling damage, or
Trailer + One or more vehicles requiring intervening assistance
A non-power vehicle towed by a motor vehicle before proceeding under its own power.
Typical Vehicle Silhouettes ] :
; ;
1. Bus | 2. Single unit truck - 2 axles / & tires 3. Single unit truck - 3 axles

o
TRy e

5. Truck tractor (bobtail) | 6. Tractor with semi-trailer

4. Truck with trailer

8. Tractor with triple trailers

| Typical Hazardous Material Placards
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