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Introduction

Debris and Contributing Materials in the Roadway will be covered collectively in this document
using the acronym Contributing Materials in the Roadway (CMR). Over the past five years
(2018-2022) in Alabama there were 3,836 CMR crashes of which 19 were fatal crashes causing
21 deaths. In addition, the total number of injured (including fatalities) was 863 persons.

The purpose of this report is to reduce the number of CMR (which includes roadway debris)
crashes as much as possible, and thereby reduce the resulting fatalities and injuries. The
following cross-tabulation shows how the number of CMR crashes (henceforth CMRs) have
remained fairly constant over the five years of this study. Year 2020 was an exception.

CMR-Involved Crash Severity (C025) by Year (C003) 2018-2022 Cross-tabulation

ﬂ CARE 10.2.1.3 - [Crosstab Results - 2018-2022 Alabarna Integrated eCrash Crash Data - Filker = Debris Contributi... — O >
ﬂ Eile  Dashboard  Filters  Analysis  Crosstab Locations  Jools  Window  Help - T X
2018-2022 Mlabama Integrated eCrash Crash Data - - Debris Contributing Materials in Roadway (C405, CMR) w I m
| Suppress Zero Values: |None W ” ‘ Select Cells: [@] - T Column: Year ; Bow: Crash Severity
2018 2019 2020 201 2022 TOTAL
Fatal Injury 3 : 4 - 2 18
042% 0.69% 0.45% 052% 0.27% 047%
Suspected 37 16 3 25 23 132
Serious Injury 518% 221% 348% 3.23% 3.15% 3.44%
Suspected Minor 74 56 26 63 60 335
Injury 10.36% 773% 964% 8.13% 8.21% 8.84%
T 35 44 40 47 33 203
5 46% B.08% 448% 6.06% 451% 5.29%
Property Damage 46 581 709 630 604 3070
Only 76.47% 80.25% 79.48% 81.29% 8263% 20.03%
Unknown 15 22 22 & 5 74
2.10% J.04% 247% 0.77% 1.23% 1.93%
R 714 724 852 775 73 3836
LB 1861% 18.87% 2325% 20.20% 15.06% 100.00%

Generally, the year 2020 could be discounted in many such presentations in that it was the year
that COVID caused irregular changes in the crash data. For general studies of the effects of
COVID on crashes in 2020 and 2021, please see http://www.safehomealabama.gov/caps-special-
studies/ under the topic of COVID-19/Coronavirus. Generally, because of reduced traffic, the
number and proportion of crashes in 2020 is lower for most crash causes. However, the above
shows it to be the high year. Further analysis showed that this increase was due to Trees/Limbs;
there were 561 as compared with the other four year average of 325. This would indicate that
the weather was the cause of this spike (see C032 Weather in the IMPACT analyses below).
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This report will begin with a filter definition section intended to demonstrate the exact nature of
HMRs as given by the CARE variables for this subset. This is followed by an Executive
Summary that will give a very short summary of the findings of each of the IMPACT analyses
that are given in detail in Section 2. This is followed by recommendations, to drivers. The
IMPACT studies in Section 2 compare the CMRs against the non-CMRs for all relevant
attributes.

Variable number nomenclature: for the attribute comparisons in Section 2, the numbering of the
variables (aka attributes) will be indicated by C followed by the variable number in CARE (e.g.,
CO015 for Primary Contributing Circumstances).



1.0 Filter Definition, Executive Summary, Recommendations to Drivers
1.1 Filter Definition: CMR Involved Crashes (CMRs)

The following is an image of the filter for all CMRs over the years 2018-2022 five-year period.

ﬂ Filter Logic: Debris Contributing Materials in Roadway (C405, CMR) O =

| Logic Text |

=) One or more of the following are true (OR)
2018-2022 Alabama Integrated eCrash Crash Data:

2018-2022 Mlabama Integrated eCrash Crash Data
2018-2022 Alabama Integrated eCrash Crash Data

2018-2022 Alabama Integrated eCrash Crash Data:
: CU Contributing Material in Roadway is equal to E Leaves
: CU Contributing Material in Roadway is equal to Dirt

2018-2022 Alabama Integrated eCrash Crash Data:
2018-2022 Alabama Integrated eCrash Crash Data:
2018-2022 Alabama Integrated eCrash Crazsh Data:

CU Contributing Materal in Roadway is equal to Focks
CU Contributing Material in Roadway is equal to Trees/Limbs

CU Contributing Material in Roadway is equal to Gravel
CU Contributing Material in Roadway is equal to E Tire Debris
CU Contributing Materal in Roadway iz equal to Qil/Petroleum

3836 records selected by this filter,

The following shows their relative frequencies to each other.

B CARE10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Centributing Materials in Roadway (C...  — O x
B Ele Dashboard Eilters  Analysis  |mpact Locations Tools  Window  Help 4
_ 2018-2022 Alabama Integrated eCrash Crash Data - - Debris Contributing Materials in Roadway (C405, CMR) - I r n 1/ 172018 |1
| QOrder: ||'U'|ax Gain vl |Descending R || Suppress Zero-Valued Rows Significance: |O\rer Representation v| Threshold: 20 = |
Subset Cther Cither Odds Max C403: CU Roadway Condition A
Percent Frequency  Percent Ratio Gain C404: E CU Environmental Contr
Trees/Limbs 1861 48.51 o 0.00 0.000 1861.000 C405: CU Contributing Material i
b [ETic Debris 832 2169 ] 0.00 0000| 832000 | | ©406: CU Contributing Material &
C407: CU Roadway Curvature ar
Gravel 404 10.53 ] 0.00 0.000 404.000
il C408: CU Vision Obscured By
Focks a7 5.88 0 0.00 0.000 379.000 | | 409 CU Traffic Contral
Dirt 153 359 0 0.00 0.000 153.000 | | C410: CU Traffic Control Functior
Oil/Petroleum 126 328 0 0.00 0.000 126.000 | | C411: CU Opposing Lane Separ: |
AT L TS mam | mman
E Leaves Bl 21 0 0.00 0.000 81.000 | [ Sort by Sum of Max Gain
0 0 e & Dis
2018-2022 Alabama Integrated eCrash Crazh Data - Filter = Debris Contributing Materials in Roadway (C405. CMR) vs. Not Debris Contributing Materials in
Roadway (C405, CMR)
C405: CU Centributing Material in Roadway
&0-
& 40-
T
=
T
) - -
o] L _ - —
Trees;lebs E Tire DBbI’IS Gravel OllaPetroleum E Leaves
C405: CU Contributina Material in Roadwav




1.2 Executive Summary and Abstract of Findings

The following is a brief abstract of findings of each of the CARE IMPACT analyses according to
the attribute numbering indicated above, along with the report Section 2 numbers that appear
below. For the complete IMPACT report on any of them, see the corresponding Section 2
references.

2.1 C001 County. Over-represented counties typically have the largest proportions of County
and Interstate crashes.

2.2 C002 City. As with the over-represented counties, those cities that have heavy Interstate
traffic rose to the top (see C011). County roads did not play as large a role since there are
relatively few county roads in most cities.

2.3 C004 Month. Months correlate heavily with the number or rural crashes in that time period.
April through August and October are generally those that have the highest rural travel (see
C010 and C011).

2.4 Cross-tabulation C010 Rural or Urban by C011 Highway Classification. The highway
classifications that have the highest over-representations in rural areas are County and Interstate
followed by State and Federal).

2.5 C006 Day of the Week. Saturday, Sunday and Thursday are significantly over-represented.
Tuesday and Friday are significantly under-represented.

2.6 C008 Time of Day. The night-time (after dark) hours were consistently over-represented
from 7:00 PM through 6:59 AM indicating that there is a problem of drivers not being able to see
the CMR materials after dark.

2.7 C010 Rural/Urban. Nearly 65% (64.39) of CMRs occur in Rural areas, which is a proportion
of 2.728 times more than expected compared the control subset of non-CMR crashes. This has
reflected itself in several of that attributes discussed above.

2.8 C011 Highway Classification. County and Interstate both have over twice their expected
CMR crashes as compared to their non-CMR controls. This is expected from the results
presented in several of the attributes above.

2.9 C015 Primary Contributing Circumstances (PCCs). The following PCCs (with frequencies)
are very significantly over-represented: Unseen Object/Person/Vehicle (1,927, over 50%),
Swerved to Avoid Object (218), and the combined, Driving Too Fast for Conditions and Over
Speed Limit (235+78=313).

2.10 First Harmful Event. Direct hits of CMR materials are rarely of high severity. The only
First Harmful Event item that may involve CMR direct hits is “Collision with Other Non-Fixed



Object”, which had 1,159 occurrences (31.84% and 3 fatal crashes). But it was second to
Collision with Tree, which had 1,213 occurrences (33.32% and 8 fatal crashes). Most of the
harmful events occur mainly in avoiding CMR items. This output lists the wide variety of crash
types that commonly result from CMR secondary collisions.

2.11 C023 Manner of Crash. Close to 80% (79.64%) of CMR crashes involve only a single
vehicle. Most of the other items in this list show the results when a second vehicle is involved.
Seventeen out of the 18 fatal crashes involved only a single vehicle.

2.12 C031 Lighting Conditions. Highly correlated with time of day, all dark conditions were
over-represented except E Dark - Spot Illumination One Side of Roadway (117), Dark -
Continuous Lighting One Side of Roadway (4), Dark - Continuous Lighting Both Sides of
Roadway (28). and Dark - Spot Illumination Both Sides of Roadway (107). This demonstrates
that there are some roadway lighting conditions that can reduce CMR crashes.

2.13 C025 Crash [Injury] Severity. The only over-represented crash injury severity category was
Suspected Serious Injury, which had 132 occurrences. Property Damage Only was also over-
represented with 80.03% of the CMR crashes.

2.14 C032 Weather. Weather contributes to CMR crashes in two ways: (1) it is often the
creation of the foreign materials that end up on the roadway, and (2) it limits the visibility to be
able to effectively react to these materials. Rain is the highest frequency characteristic because
of the frequency of its occurrence. Severe winds have less than one tenth of the frequency of
rain, but their over-representation (Odds Ratio = 112.710) is enormous, indicating that severe
winds either bring down tree limbs or blow foreign materials into the roadway. Fog is also
significantly over-represented indicating problems with the further limitation in visibility. No
doubt fog at night would be the worst visibility situation, and driving in these conditions should
be avoided if at all possible.

2.15 C033 Locale. Corresponding to the Rural/Urban findings given above, almost three
quarters (73.15%) of CMR crashes occur in open country. While this is generally classified as
rural, there are some Open Country areas in many urban areas as well. The speed problem in
rural and open country situations is compounded with that of the presence of trees, many of
which are at an age where they have dead wood or weak limbs that can break off onto the
roadway.

2.16 C052 Number of Vehicles. About 85% (84.36) of CMR crashes are single vehicle. We
would suspect that multiple-vehicle crashes would cause more severe injuries. However, the
cross-tabulation of Crash Severity by Number of VVehicles indicates that 17 out of 18 of the fatal
crashes involved only a single vehicle.

2.16a Cross-tabulation of C025 Crash Severity by C052 Number of Vehicles



2.17 C110 Distance from Residence. Greater than 25 Miles is over-represented by about 55.1%
more than expected (Odds Ratio = 1.551). This is probably caused by the unfamiliarity with
distant roadways, and the fact that they are often traveled at night.

2.18 C121 CU Driver Condition. The major finding here is that alcohol/drugs were significantly
under-represented and thus did not contribute to the frequency or severity of CMR crashes.

2.19 C224 CU Estimated Speed at Impact. Impact speeds are generally higher for CMRs than
for other crashes. This is largely because of their rural nature, and quite often drivers (especially
at night) are taken by surprise by the materials in the roadway.

2.20 C403 Roadway Condition. Wet conditions are present in 41.21% of CMR crashes, but only
in 17.05% of the non-CMRs. The two reasons for this is that wet weather is highly correlated
with tree limbs and the limited visibility that goes with bad weather.

2.21 C406 Contributing Materials Source. The source of the CMR materials are primarily
(69.94%) the natural environment. A smaller, but significant number (28.10%) fall from other
vehicles, and even fewer are from those things expected in some neighborhoods and business
environments. All three of these are very-highly significantly over-represented because the
comparison subset was defined as non-CMR crashes.

2.22 C407 Roadway Curvature and Grade. Generally, it seems from this attribute that grades
play a larger part in contributing to CMR crashes than do curves. This could be in requiring
greater braking on down-slopes when a CMR situation is encountered. Also, many drivers
increase their speeds to adapt to upgrades, which could also create similar problems.

2.23 C412 Trafficway Lanes. Two-lane roads have a significantly higher proportion of CMR
crashes than any other lane conditions, probably because of the limited ability to avoid CMR
materials without causing greater potential danger. It is possible that some CMRs do not get
reported as such because other conditions are considered to be more significant to the reporting
officers.

1.3 Recommendations to Drivers

Based upon the findings of this study the following recommendations are offered to all driver to
help reduce that frequency and severity of CMR crashes:
e The failure to see CMR materials arises when drivers are not expecting to see these
obstacles in the roadway.
o Recommendation: expect these possibilities all the time while driving.
o This problem is compounded at night when visibility depends almost completed
on the vehicle’s headlights. Use high beams in all cases when they will not create
a problem for approaching vehicles. Recognize that your bright lights could
prevent the oncoming driver from seeing a CMR obstacle in the roadway.



o Weather is a second compounding factor in restricting visibility. Rain, mist or
fog can make seeing a CMR object impossible. Exercise your option to pull over
and wait-out the bad weather if at all possible. Some of the most severe weather
is relatively short-lived, so not much is lost in such a delay.

o Be aware of additional wind problems that accompany bad weather. It is
relatively common for tree limbs to come down on the roadway especially in
situations where windy weather had not been experienced for some time.

o Anticipate CMR before actually seeing it. High winds and rain in rural areas
should put drivers on special alert that CMR obstacles may be in the offing.

e The hazard of all of the factors above can be mitigated by taking the foot off the gas and
turning the cruise control off. A few additional seconds to react to danger can save lives.

e Think through exactly how you will respond to various CMR hazards. Consider the pros
and cons of the reaction responses that follow:

o Brake sharply. Sometimes there are no other alternatives, but recognize and
condition your response recognizing that often sharp braking only complicates the
situation, especially if you lose control of the vehicle. Do not think that you are
the exception that can handle it. If at all possible, take advantage of a local driver
performance course that has exercises in wet asphalt conditions.

o Pump your brakes to get down to a more survivable speed without losing control
of your vehicle. Not only can this increase your chances of survival in a crash,
but the slower speed vehicle will be easier to control. DO NOT DO THIS if the
vehicle manual warns against it. Some newer models have non-skid brake
features. In these cases sharp braking is recommended as opposed to pumping the
brakes.

o If braking is out of the question, then choose the safest way out of the situation,
recognizing:

= The worst case is generally to swerve left into the lane of oncoming
traffic.
= Look to the right and compare the obstacles on the shoulder of roadside
against those in the roadway.
= |f there is no good alternative, then hit the obstacle in the best way to
reduce the harm. If there is no safe alternative to avoiding the obstacle,
hard braking may be an alternative since retaining control at this point
may be of little value.
e Follow speed limits, but do not allow the speed limit to govern your speed in the possible
presence of CMRs. Slow down at their first indication, and be ready to stop if necessary.



1.4 Filter Definition: CMR Involved Crashes (CMRs)

The following is an image of the filter for all CMRs involved in crashes over 2018-2022.

ﬂ Filter Logic: Debris Contributing Materials in Roadway (C403, CMR) O >

Logic Text |

=)~ One or more of the following are true {OR)

- 2018-2022 Alabama Integrated eCrash Crash Data
- 2018-2022 Alabama Integrated eCrash Crash Data
- 2018-2022 Alabama Integrated eCrash Crash Data
- 2018-2022 Alabama Integrated eCrash Crash Data
- 2018-2022 Alabama Integrated eCrash Crash Data
- 2018-2022 Alabama Integrated eCrash Crash Data
- 2018-2022 Alabama Integrated eCrash Crash Data

: CU Contributing Material in Roadway is equal to Rocks

: CU Contributing Material in Roadway is equal to Treess/Limbs
: CU Contributing Material in Roadway is equal to E Leaves

: CU Contributing Material in Roadway is equal to Dirt

: CU Contributing Material in Roadway is equal to Gravel

: CU Contributing Material in Roadway is equal to E Tire Debris
: CU Contributing Material in Roadway is equal to Qil/Petroleum

3836 records selected by this filter.

The following shows their relative frequencies to each other.

ﬂ File  Dashboard  Filters  Analysis  Impact Locations  Jool

B CARE10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials in Roadway (C...  — O X

s Window Help -

v-

- 2018-2022 Mlabama Integrated eCrash Crash Data

Debris Contributing Materials in Roadway (C405, CMR) ~ I‘r’n 1/ 1/2018 I'I

‘ Order: |I'U'Iax Gain

~ | |Descending

VH [+ Suppress Zero-Valued Rows

Significance: |Over Representation 20 |5

| Threshold:

Subset Other Other QOdds Max C403: CU Roadway Condition &
Percent Frequency  Percent Ratio Gain C404: E CU Environmental Contr
Trees/Limbs 1861 4851 1] 0.00 0.000 R KECRN ] C405: CU Contributing Material i
> E Tire Debris 312 21,69 0 0.00 0.000 232.000 C406: CU Contributing Material £
C407: CU Roadway Curvature ar
Gravel 404 1053 0 0.00 0.000 404 000
i C408: CU Vision Obscured By
Rocks 379 9.88 0 0.00 0.000 379.000 | | 409 CU Traffic Control
Dirt 153 359 1] 0.00 0.000 153.000 | | C410: CU Traffic Control Functiorn
Oil/Petroleum 126 323 0 0.00 0.000 126.000 | | C411: CU Opposing Lane Separ: |
E Leaves 81 21 0 0.00 0.000 81.000 | [ ] Sort by Sum of Max Gain
0 0o s @ Dis

2018-2022 Alabama Integrated eCrash Crash Data - Filter = Debris Contributing Materials in Roadway (C405, CMR) vs. Not Debris Contributing Materials in
Roadway (C405, CMR)

C405: CU Contributing Material in Roadway

&
=
| N D T B R I B
Trees/Limbs  E Tire Debris Gravel Rocks Dirt Qil/Petroleum E Leaves

C405: CU Contributing Material in Roadwav




2.0 CMR-Involved Crash (CMR) IMPACT Analyses

This section contains several IMPACT comparisons of CMR crashes compared to non-CMR
crashes of all types.

For an explanation of the IMPACT output displays, please see the discussion entitled “General
Discussion of IMPACT Output Terms ...” at the end of the introduction of the following Special
Study:
http://www.safehomealabama.gov/wp-content/uploads/2023/03/Rural-Urban-IMPACT-Study-v07.pdf



http://www.safehomealabama.gov/wp-content/uploads/2023/03/Rural-Urban-IMPACT-Study-v07.pdf

2.1 C001 County; CMR vs Non-CMR All Counties with Max Gains > 25.000

B CARE10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials..  — O X
B File Dashboard  Filters  Analysis  lmpact Locations Tools Window  Help - 8 x
- 2018-2022 Mlabama Integrated eCrash Crash Data w - Debris Contributing Materials in Roadway (C405, CMR) w I "fn
| Order; |I'u'|a: Gain v| |Descending b || [] Suppress Zﬁ-u-‘uﬂ;l Significance: |0ver Representation vl Threshald: | 20 =
W Subset  Subset  Other  Other Odds (IR | Co01: County ~
“requency  Percent “requency  Percent Gain C0O02: City
5t Clair 176 459 10215 1.37 3353° | 1231506 CO003: Year
Greene 72 1.38 1488 020 9416°| 64353 C004: Month
C005: Day of Month
But| 7 156 3546 048 4116 56777
= C006: Day ofthe Week
Macon 7 1.85 3680 0.45 3754 52.085 CUUT week Ufthe Year
Dekalb 73 150 5141 0.69 2763 46.581 C008: Time of Day
Clebume 57 145 2182 029 5130° 45890 C010: Rural or Urban
b | Talladega 94 245 10043 135 1821 42330 CO11: Highway Classifications
: C012: Contralled Access
Marion 43 1.12 2505 034 3.340° 30127 C013: E Highway Side
Bibb 38 0.99 1648 022 4487 2953 C015: Primary Contributing Circumstani
Chambers 50 1.30 4107 0.55 2369 23894 C016: Primary Contributing Unit Numbe
Walker g 177 7744 104 1.709* 28 204 CO017: First Harmful Event
C018: Location First Harmful Event Rel t
Tall 44 1.15 3275 0.44 2614° 27170
=epoesa C019: E Most Harmful Event
Dale 43 1.28 4345 038 2134 26671 C020: E Distracted Driving Opinion
Dallas 48 125 4348 0.58 2.148° 25656 C021: Distance to Fixed Object v
Cullman 83 216 11494 154 1.405° 23933 v | [ Sort by Sum of Max Gain
00 e
2018-2022 Alabama Integrated eCrash Crash Data
C001: County
3{].
a 20
2
g
[ 10-
0
Maonroe Lauderdale Maorgan
C001: County

The above are all counties that had a Max Gains greater than 25. Counties with a high mileage
of County and Intestate roadways are the ones that rise to the top of this list. See C011.
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2.2 C002 City; CMR vs Non-CMR All Cities with Max Gains > 30.000

B CARE10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials..  — O X
B File Dashboard Filters  Analysis  |mpact Locations Tools  Window  Help - 8 x
- 2018-2022 Mlabama Integrated eCrash Crash Data w - Debris Contributing Materials in Roadway (C405, CMR) w I '.;’m
| Order: |I'\'1ax Gain ~ | |Descending w || [] Suppress ZBFD—VB|\|SigI‘IiﬁBaI‘IDEZ |0VEF Representation w | Threshold: | 20 =
|C002: Ciy| Subset  Subset Other  Other Odds Max _ ~ || CO01: County A
= Tequency  Percent “requency  Percent Gain C002: City
» Rural 5t. Clair 141 368 4021 0.54 6.8231° | 120335 CO003: Year
Rural Tuscaloosa 161 420 9782 118 3567 115868 C004: Month
C005: Day of Month
Rural Jeff 157 514 20513 275 1.869° 51.580
LI SEErEen C006: Day ofthe Week
Rural Greene 68 177 1239 017 10679 61633 CDU?:'.NEEK Ufthe ‘I’Ear
Rural Butler &8 177 1969 0.26 6720 57.881 C008: Time of Day
Rural Macan 66 172 2648 035| 4850 52391 C010: Rural or Urban
Rural Talladzga &7 175 4298 058 3033 | 44912 CO11: Highway Classifications
5 C012: Controlled Access
Rural Clebume b2 1.36 1826 0.24 5.541 42 616 CO013: E Highway Side
Rural Dekalb M 141 2320 031 4525 42077 C015: Primary Contributing Circumstani
Rural Lee &4 1.67 4290 0.57 2903 41953 C016: Primary Contributing Unit Numbe
Rural Cullman 68 177 5449 073| 2428°| 39997 C017: First Harmful Event
C018: Location First Harmful Event Rel t
Rural Dall 47 1.23 1833 0.25 4.5389° 37.580
He mees C019: E Most Harmful Event
Tl = S O C020: E Distracted Driving Opinion
Rural Walker 52 136 3354 0.45 24581 34 558 C021: Distance to Fixed Object
Rural Chitton 45 120 2912 039 3074 | 3103 C022: E Type of Roadway Junction/Feat
Rural Etowah 44 1.15 2588 0.35 3.308° 30700 v | [] Sort by Sum of Max Gain
0 e & &
2018-2022 Mabama Integrated eCrash Crash Data
C002: City
15
5 10
=
8
= 5
I Ii L
Hanceville Section
CO02: City

The above are all cities that had a Max Gain of 30 or more. As with the over-represented
counties, those cities that have heavy Interstate traffic rose to the top (see C011).
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2.3 C004 Month; CMR vs Non-CMR

B CARE10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials..  — O X
B File Dashboard  Filters  Analysis  lmpact Locations Tools Window  Help - 8 x
2018-2022 Mlabama Integrated eCrash Crash Data w Debris Contributing Materials in Roadway (C405, CMR) 17 ]
| Order; |Nat|_|ral Order v| Descending b | [] Suppress Zﬁ-u-Vd|| Significance: |0ver Representation v| Threshald:
CO004: Mont Subset Subset Other Other Odds  Max C001: County ~
e Frequency  Percent Frequency Percent Ratioc  Gain C0o02: City
3 January 222 579 58982 7590 07327 -31.104 || C003: Year
February 229 597 5772 769 | 077 | 6583 | | ECRLELLY
C005: Day of Month
March 275 727 62135 832 | 0874 40307
. C006: Day of the Week
April 386 10.06 55282 754 1267 81.354 | | ~no7- Week ofthe Year
May 342 892 62759 8.4 1.060 15.436 | | CO08: Time of Day
June 189 10.14 59032 791 | 1282 85635 | | C010:Rural or Urban
July 135 271 59095 792 1103 21315 C011: Highway Classifications
N C012: Controlled Access
August 375 5.88 64473 864 1144 47678 C013: E Highway Side
September 318 8.29 62798 84 0.585 -4.714 | | 015 Primary Contributing Circumstant
October 456 11.89 &9003 9.24 1.286" | 101.398 C016: Primary Contributing Unit Numbe
November 218 568 | 64704 867 | 0856 | -114509 | | CO17: FirstHarmiul Event
MNAR- 1 nieatinn Firet Harmfill Fueant Rel t R4
December 283 738 66824 885| 0824 -60.404 | 7] Sort by Sum of Max Gain
05 e
2018-2022 Mabama Integrated eCrash Crash Data
C004: Month
15-
10-

Frequency

February April June August Cctober December

CO04: Manth

The over-represented months, April through August and October are generally those that have
the highest rural travel (see C010). The cross-tabulation on the next page indicates those
Highway Classifications that are over-represented in Rural crashes (See C010 and C011).
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2.4 Cross-tabulation C010 Rural or Urban by C011 Highway Classification

B CARE 10.2.1.3 - [Crosstab Results - 2018-2022 Alabama Integrated eCrash Crash Data - Filter = Debris Contributing ... — O X
B File Dashboard Filters  Analysis Crosstab  Locations Tools Window  Help - 8 x
2018-2022 Mlabama Integrated eCrash Crash Data w - Debris Contributing Materials in Roadway (C405, CMR) w I T “
|| Suppress Zero Values: | ~ || ‘ Select Cells: [@]~| % |7 Column: Rural or Urban ; Row: Highway Classifications
Rural Urban TOTAL ‘
Interstate ¥ 176 953
Federal 217 90 307
State 428 210 638
County 1034 230 1264
Municipal 14 657 671
Private Property 1] 3 3
TOTAL 2470 1366 3836
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2.5 C006 Day of the Week; CMR vs Non-CMR

CARE 10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials.. — O X
B File Dashboard  Filters  Analysis  lmpact Locations Tools Window  Help - 8 x
2018-2022 Alabama Integrated eCrash Crash Data w Debris Contributing Materials in Roadway (C405, CMR) 17 1
|Order: |Natural Order v| Descending b | [] Suppress Zﬁ-u-Vd|| Significance: |Dver Representation v| Threshald:
CO006: Day of the Week Subset Subset Other Other Odds Max C001: County A
e Frequency  Percent Frequency — Percent Ratio Gain C0o02: City
3 Sunday 47 12.28 73761 5.88 1243 91.5347 | | CO03: Year
Monday 542 1413 108058 |  1448| 0976 | -13.302| | C004:Month
C005: Day of Month
Tuesday 500 13.03 111128 14.89 0876" | 71079 | | peweyymar= Y
C006: Day of the Week
Thursday 660 17.21 116471 15.60 1103 61464 | | C008: Time of Day
Friday 532| 1387 123478| 1735 08007 -133.378 | | CO70:Rural or Urban v
Saturday 538 1403| 95013| 1273 11027 | 49735 | [ ] Sort by Sumof Max Gain
0® e
2018-2022 Mabama Integrated eCrash Crash Data
C006: Day of the Week
20- |
g
= 10
pil
I
0 | [ [ | | | |
Sunday Monday Tuesday wednesday Thursday Friday Saturday
CO006: Day of the \Week

Saturday, Sunday and Thursday are significantly over-represented. Tuesday and Friday are
significantly under-represented.
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2.6 C008 Time of Day; CMR vs Non-CMR

_ 2018-2022 Mabama Integrated eCrash Crash Data ~ - Debris Contributing Materials in Roadway (C405, CMR) ~ I‘r’m

‘ Order: |Nat|.||a| Order ~ | Descending ‘ [] Suppress ZH&W4 Significance: |Over Representation e | Thresheld:
Subset Subset Cther Other  Odds Max ~ | | C001: County ”
Trequency  Percent “Treguency — Percent Gain C002: City
3 12:00 Midnight to 12... 130 339 9455 127| 2676 8141 C003: Year
1:00 AM to 1:59 AM 127 13 7785 104 3174°| 86993 C004: Month
C005: Day of Month
2:00 AM to 2:59 AM 87 227 7039 094| 2405 50827
° CO06: Day of the Week
4:00 AM to 4:55 AM 165 430 BT 093 4602° | 129.146 CO008: Time of Day
5:00 AM to 5:59 AM 217 5.66 12648 169 33390 152.003 C010: Rural or Urban
5:00 AMto 6:59 AM 135 352 20572 276| 1277 | 2282 COT1- Highway Classifications
N C012: Controlled Access
7-00 AM to 7:59 AM 126 38| 42712 572| 0574°| 93494 C013: E Highway Side
8:00 AMto 8:53 AM 7 253 31533 422| 0535 | 65046 C015: Primary Contributing Circumstant
9:00 AM to 9:59 AM 101 263 | 2834 3380| 0692 | 44915 C016: Primary Contributing Unit Numbe
10:00 AM to 10:53 AM 26 224| 32607 437 051% | 81565 €017 First Harmful Event
C018:; Location First Harmful Event Rel t
11:00 AM to 11:59 AM 121 315|  4m415 541| 0583°| -86690
° C019: E Most Harmful Event
121]] NOOT‘I to 1259 125 326 49168 659 1]495. '12?6?1 0020 E DlStraC‘ted anng memn
1:00 FMto 1:59 PM 180 469 | 48835 652 07200 -69.932 C021: Distance to Fixed Object
2:00 PMto 2:55 PM 152 356 53244 713 | 0556 121617 C022: E Type of Roadway Junction/Featt
3:00 PMto 3:59 PM 178 464 BEIT2 876 0530 -157.942 C023: E Manner of Crash
) ) N C024: School Bus Related
4:00 PMto 4:59 PM 191 438 | 63815 852| 0584 -135913 C025: Crash Severity
5:00 PMto 5:59 PM 216 563 67170 5.00 0626" | -129.182 C026: Intersection Related
6:00 PM to 6:59 PM 207 540 | 44561 597 0504 | 2199 C027: At Intersection
7:00 PMto 759 PM 233 607 3125 413 |  1451"| 72378 C028: Mileposted Route
- - N C029: Mational Highway System
8:00 PMto 8:59 PM 225 587| 25914 347| 18307 91.830 090 Functional Clase
9:00 PM to 9:59 PM 250 652 20994 281 2317| 142113 C031: Lighting Conditions
10:00 PM to 10:59 PM 199 519 | 16442 220| 2355 114506 C032: Weather v
11:00 PM o 11:59 PM 124 323| 12360 166  1.952° | 60483 w | [] Sortby Sum of Max Gain
0 0o & @
2018-2022 Alabama Integrated eCrash Crash Data
C008: Time of Day
10-
)
2 5
@
[
0.

4:00 AM to 4:59 AM 9:00 AM to 9:55 &AM 2:00 PM to 2:55 PM 7.00 PM to 7:59 PFM Unknown
CONA: Time of Naw

The night-time (after dark) hours were consistently over-represented from 7:00 PM through 6:59
AM. This is probably a problem of not being able to see the CMR materials in the dark. See the
over-representation of Unseen Object/Person in C015.
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2.7 C010 Rural/Urban; CMR vs Non-CMR Crashes

B CARE10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials...  — O X
l File  Dashboard  Filters  Analysis  Impact  Locations  Tools  Window  Help - 3 X
2018-2022 Mabama Intearated eCrash Crash Data A Debris Contributing Materials in Roadway (C405, CMR) A ? ]
‘ QOrder; |Ma: Gain v| |Descendir1g w ” [] Suppress Zﬂ‘o—vdl‘ Significance: |D\ter Representation v| Threshald: 2.0 @
C010: Rural or Urban Subset Subset Cither Other  Odds Max C008: Time of Day ~
o Frequency  Percent Frequency  Percent Ratio Gain C010: Rural or Urban
» Rural 2470 6439 | 176209 2361 2.728° | 1564.474 [ | CO11: Highway Classifications v
Urban 1366 | 3561 570250 7639  0466° | -1564.474 | [] Sort by Sum of Max Gain
K
2018-2022 Alabama Integrated eCrash Crash Data
C010: Rural or Urban
100-
Fird
g w0
o
[y
0 [
Rural Urban
C010: Rural or Urban

Nearly 65% (64.39) of CMRs occur in Rural areas, which is a proportion of 2.728 times more
than expected from the control subset of non-CMR crashes.
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2.8 C011 Highway Classification; CMR vs Non-CMR Crashes

ﬂ CARE 10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials in Road... — O >

File  Dashboard  Filters  Analysis

Window

Impact  Locations  Tools Help

1/ 1720

2018-2022 Mlabama Integrated eCrash Crash Data Debrig Contributing Materials in Roadway (C405, CMR) ~ "]? ]

~Tiwraa] 20 =

~ || [] Suppress Zero-\alued Rmn% Significance: |O\rer Representation

Subset Subset Cither Cther Cdds Max - C008: Time of Day A
Frequency Percent Frequency  Percent  Ratio Gain C010: Rural or Urban
1264 3295 104304 13.97 2.358° rrak:t il CO11: Highway C ifications
953 2484 85021 139 2181°| 516083 | [ €012 Controlled Access
C013: E Highway Side

P Other® 0 0.00 0 0.00 0.000 0.000

il C015: Primary Contributing Circumstant
State 638 1663 | 139766 1872 0.823 80.248 [ | =046 Primary Contributing Unit Numbe
Private Property 3 0.08 24283 325 0.024 -121.789 | | CO17: First Harmful Event
Federal 07 2.00 93812 12.57 0637° | -175.093 | | ©018: Location First Harmful Event Rel t

. MNAN C Mact Aareafol Cunnt 7
Municipal 671 17.43 299273 40.09 0.436° | -866.943 | ] Sort by Sum of Max Gain
0 ®e &
2018-2022 Alabama Integrated eCrash Crash Data
C011: Highway Classifications
6{]. ool
40
5
g
i 20-
Q- _
P Other State Private Municipal
Property
C011: Highway Classifications

County and Interstate both have over twice their expected CMR crashes as compared to the non-
CMR control.
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2.9 C015 Primary Contributing Circumstances (PCCs); Odds Ratio > 1.000

B CARE10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials in Roadway (C... - O X
B File Dashboard  Filters  Analysis  Impact Locations Tools  Window Help -
- 2018-2022 Mlabama Integrated eCrash Crash Data v - Debris Contributing Materials in Roadway (C405, CMR) w I‘;’“ 1/ 142018 I'I
‘ QOrder: |Ma.t Gain w | |Descending w ” Suppress Zero-Valued Rows ‘Signiﬁcanoe: |Over Representation ks | Thresheld: | 20 |5
Subset Subset Cther Cther Odds Max sl C008: Time of Day ~
frequency  Percent “requency  Percent Gain €040 Rural or Urban
» Uinseen Object/Person/\Vehicle 1527 5023 45200 6.06 8.296° | 1654.720 CO011: Highway Classifications
E Other - No Improper Driving 132 865 8273 111 7809°| 289.486 £012: Controlled Access
C013: E High Sid
E Swerved to Avoid Object 21| 588 1193 016 35558 211869 e s
- Primary Contributing Circumstang
Driving too Fast for Conditions 235 613 27514 374 1.638 91.552 COA16: Primary Contributing Unit Numbe
E Roadway. Sign/Signal Defect 33 0.86 461 006 | 13930° 30631 C017: First Harmful Event
Not Applicable 56 1.46 5144 0.69 2118° 29,565 C018: Location First Harmful Event Rel t
Over Speed Limk 78] 203 10506 141 145 | 24010 C019: E Most Harmiul Bvent
- - - . - C020: E Distracted Driving Opinion
E Over Comecting/Over Steering 63 164 7641 1.02 1.604 23733 C021: Distance to Fixed Object
Cargo Fell or Load Shift 30 0.78 2567 034 2274 16.808 C022: E Type of Roadway Junction/Featt
Cther 144 175 24788 332 1.130 16616 C023: E Manner of Crash
E Ran off Road 52 240 16024 215 1117 9654 024 School Bus Related
) ) - C025: Crash Severity
E ?|ﬂraded by Fallen Object 15 0.50 2758 0.3 1.609 7191 C026. Intersection Related
Vision Obstructed 26 0.68 74 051 1.337 6.554 027 At Intersection
E Disregarded other Road Markings 2 0.05 k%A 0.05 1.141 0.248 C028: Mileposted Route W
E Swerved to Avoid Non-Motorist 1 0.03 209 003 0931| -poga v | [ Sertby Sum of Max Gain
0 0 |sr & Dis

2018-2022 Alabama Integrated eCrash Crash Data - Filter = Debris Contributing Materials in Roadway (C405, CMR) vs. Not Debris Contributing Materials in
Roadway (C405, CMR)

C015: Primary Contributing Circumstance

60
= 40
g
g
= 20

0| llltm'l"l_u._----.l.---------

o Yield Right-of-Way E Swarved to Avoid Mon-Maotorist E Crossad Centerline
ght Turn on Red Signal

C015: Primary Contributing Circumstance

Over 50% (1927) of the CMR cases were Unseen Object/Person/Vehicle, which in this case are
most likely to be CMR objects. This accounts for the large over-representations in the night-time
hours. Other items with high frequencies are Swerved to Avoid Object (218) and Driving Too
Fast for Conditions (235).
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2.10 C017 First Harmful Event (Items with At Least 20 occurrences)

B CARE 10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials in Roadway .. — — O *
u File  Dashboard  Filters  Analysis  [mpact Locations Tools Window  Help - 8 X
- 2018-2022 Alabama Integrated eCrash Crash Data ~ - Debris Contributing Materials in Roadway {405, CMR) ~ I ‘r’n 1/ 1/20n8
| Order: |I'U'Iax Gain v| |Descending e ” Suppress Zero-Valued Rows Significance: |Over Representation v| Threshold: 20 3
D st Ha end] Subset  Subset Other Other Odds Max CO017: First Harmful Event
‘requency  Percert Tequency  Percent Gain
» Collision with Tree 1213 33.32 13923 207 | 16.121* | 1137.756
E Collision with Other Non-Fixed Object 1159 31.84 4702 070 | 45610° | 1133.589
Overtum,/Rollower 93 255 6500 057 2647 57.872
E Thrown or Falling Object 60 1.65 466 007 | 23825 57482
E Cther Non-Collision 53 1.46 1716 025 5715* 43.726
E Evasive Action (Swerve/Brake) 71 1595 6044 0.50 2174 38337
E Collision with Falling/Shifting Cargo 39 1.07 963 0.14 7.454° 33.796
E Ran Off Road Right 143 407 22128 329 1.238° 28414
Collision with Other Fixed Object 49 135 5313 079 1.707 20.287
E Collision with Embankment M4 0.53 3762 0.56 1672 13.669
Collision with Ditch 111 3.05 18129 269 1133 13.026
E Ran Off Road Straight 24 0.66 2386 035 1.861° 11.10%
E Ran Off Road Left 75 206 12449 1.85 1115 7722
E Collision with Concrete Bamier 30 0.82 4931 073 1.126 3.352
E Collision with Guardrail Face 28 0.77 4611 0.68 1.124 3.081
Collision with Lkility Pole 20 0.55 5947 0.28 0622 | -12.139
Collision with Parked Motor Vehicle 24 0.66 33503 5.03 0.131* | -159.221
Collision with Vehicle in Traffic 409 11.24 | 518552 76.99 0.146% | -2353.397 [ ] Sort by Sum of Max Gain
0 0o & & e
2018-2022 Alsbama Integrated eCrash Crash Data
CO017: First Harmful Event
100-
&
g
= 50
i
T
0= P R N .
E Other Non-Callision E Collision with Embankment E Collision with Guardrail Face
CO017: First Harmful Event

This display illustrates that collisions with the debris or other contributing materials are rarely
harmful. The only item that may involve a CMR direct hit is “Collision with Other Non-Fixed
Object”, which had 1,159 occurrences (31.84% and 3 fatal crashes). But it was second to
Collision with Tree, which had 1,213 occurrences (33.32% and 8 fatal crashes). Many of the
most harmful events occur mainly in avoiding CMR items. There are a wide variety of crash
types that result from these secondary collisions.
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2.11 C201 CU Vehicle Most Harmful Event (Items >= 20)

B CARE10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials in Roadway (C... - O X

ol File

Dashboard  Filters

Window

Analysis  Impact  Lecations Tools Help

2018-2022 Mlabama Integrated eCrash Crash Data

‘ Order: |Max Gain ~ | |Descending - ” Suppress Zero-Valued Rows
Subset Subset Cther Cther  Odds Max _ #
Frequency Percent Frequency Percent Gaini
Collision with Tree 1254 3519 20058 2596 11.506" 1148679
E Collision with Other Non-Fixed Oh... 1070 an.02 412 061 49445 1048361
Owertum/Rollover 150 533 18421 27 1.964° 93274
E Thrown or Falling Object 63 177 418 006 | 23.704° 60.805
Collision with Ditch 116 325 15457 228 1.426° 34628
E Collision with Falling/Shifting Carga k2 0.95 527 008 12287 3.233
Collision with Cther Fixed Object 55 154 6419 0.95 1632 21295
E Ran Off Road Right i 222 12146 1.79 1239 15.223
E Evasive Action (Swerve/Brake) 26 073 2219 0.33 22317 14.348
E Callision with Concrete Barier 42 1.18 5448 0.80 1.468" 13353
E Collision with Embankment 29 0.81 3162 047 1747 12.397
Cargo,/Equipment Loss or Shift 20 0.56 1752 0.26 2174 10.801
E Ran Off Road Left 43 124 6971 1.03 1175 6.396
E Collision with Guardrail Face a0 0.34 4872 072 1173 4418
Collision with Utility Pale 7 1.04 3620 1.27 0817 -1.262
Collision with Parked Moter Vehicle 28 079 33950 5.00 0.157" | -150.266
Collision with Vehicle in Traffic 4438 1257 | 497032 7323 0.172° | -2161.830 v | [ Sort by Sum of Max Gain
0 0 lar & [ bis
2018-2022 Alabama Integrated eCrash Crash Data
C201: CU Vehicle Most Harmful Event
100
&
5 &0
i
0-
Collision with Ditch E Collision with Concrete Barrier Collision with Uiility Pole
C201: CU Vehicle Most Harmful Event

This correlates very highly with the First Harmful Event.
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2.12 C023 Manner of Crash

B CARE 10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials in Roadway ... — O *
E File  Dashboard  Filters  Analysis |mpact Locations TJools Window  Help - g X
- 2018-2022 Mabama Integrated eCrash Crash Data ~ - Debris Contributing Materials in Roadway {C405, CMR) ~ I '.;’u 1/ 1/2018
| Order: |I‘v'|ax Gain V| |Descending w ” Suppress Zerg-Valued Rows Significance; |Over Representation v| Threshold: 20 2
C023: EManner of Cras Subset Subset Cther Cther  Odds Max C011: Highway Classifications A
o Tequency  Percent “requency  Percent Gain C012: Controlled Access
» Single Viehicle Crash (all types) 3055 79.64 144210 19.32 4122* | 2313915 | | C013: E Highway Side
NanCallision a2 214 5769 071 3.028" 54 923 | | ©015: Primary Contributing Circurnstant
C016: Primary Contributing Unit Numbe
Othy 139 362 18382 253 1432 41.967
il CO17; First Harmiul Event
Unknown 6/ 016 478]  083] 0246] -18343|| c018: Location FirstHarmful Event Rel t
Causal Veh Backing: Rearto Rear 2 0.05 4164 0.56 0093 | -19.35%9 | | C019: E Most Harmful Event
Head-On ffront to front only) 56 145 16283 218 0669° | -27.677 || C020: E Distracted Driving Opinion
Sideswipe - Opposte Direction 25 065 14184 190| 0343 47897 || CO21 Distance toFixed Object
- - - - - C022: E Type of Roadway Junction/Feah
Causal Veh Backing: Rearto Side 5 0.13 12802 1.72 0076 | -60.789 C023: E Manner of Crash
Angle Oncoming frontal) 14 0.36 18374 246 0148 | -80423 | | c024: School Bus Related
Angle front to side) Opposite Direction 35 0.91 23616 316 0288" | -86.361 C025: Crash Severity
Angle firont to side) Same Direction 17 44| 21435 288| 0154 -93.41p| | CO26: Intersection Related
C027: At Intersection
Side Impact led &7 149 65716 3.80 0.169° | -280.710
de Impact (angled) C028: Mileposted Route
Side Impact {90 degrees} 49 1.28 68667 520 0.135* | -303.875 C029 Mational |_“g',]w.a5|I SYSTEI’TI
Sideswipe - Same Direction 53 1.38 74028 952 0135 | 327425 | | CO30: Functional Class -
Rear End ffront to rear) 241 628 | 254041 3403 | 0185 | -1064.495 | [ Sort by Sum of Max Gain
0 0o o & :

2018-2022 Mabama Integrated eCrash Crash Data - Filter = Debris Contributing Materials in Roadway (C405, CMR) vs. Not Debris Contributing Materials in
Roadway (C405, CMR)

C023: E Manner of Crash

100
g
3 50
[
) i———-—-—-—l
0

| | |
Causzal Veh Backing: Rear to Rear Angle (front to side) Opposite Direction Rear End (front to rear)
C023: E Manner of Crash

Close to 80% (79.64%) of CMR crashes involve only a single vehicle. Most of the other items in
this list show the results when a second vehicle is involved. While most of these are under-
represented in comparison with their non-CMR counterparts, some of them tend to be quite
lethal, namely Head-On (front to front, 56), Sideswipe — Opposite Direction (25), Angle
Oncoming (frontal, 14), Angle (front to side) Opposite Direction (35), Angle (front to side) Same
Direction (17), Side Impact (angled, 57), Side Impact (90 degrees, 49), and Sideswipe - Same
Direction (53).
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2.13 C031 Lighting Conditions; CMR vs Non-CMR Crashes

B CARE10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials in Roadway (C... - O X

File  Dashboard  Filters

Analysis  Impact Lecations Tools  Window

Help

2018-2022 Mlabama Integrated eCrash Crash Data

Debris Contributing Materials in Roadway (C405, CMR) ~ "]" ]

‘ QOrder: |I'U'Iax Gain vl |Descending

~ ” Suppress Zero-Valued Rows ‘Sg‘iﬁca‘l:e: |0V&f Representation V| Threshaold:

_ Subset Subset _ Cither Cther Odds Max - C025: Crash Severity ~
requency  Percent Tequency  Percent Gain C026: Intersection Related
Dark - Roadway Not Lighted 1677 | 4372| 71509 958 |  4564° | 1309520 | | C027: AtIntersection
Dann 8| 222| 11205 150 1476°| 27418 €028 Mileposted Route
- C029: National Highway System
Dark - Roadway Lighted 22 057 2092 028 2046° | 11.249
e oL CO20: Functional Class
E Dark - Unknown Roadway Lighting 25 065 2537 035 1.656" 9.507 Lighting Conditions
Not Applicable 8 0.21 1524 0.20 1.021 0.168 | | C032; Weather
Dusk 114 2547| 27563 302 0583 1850 | | C033:Locale
Cither 1 0.03 651 008 0299 2345 | | ©034. E Police Present at Time ¢
— . C035: Palice Notification Delay
E Dark - Spot llumination One Side of Roadway 17 305 24495 328 0929 -8.878 CO36: Police Arrival Delay
Lnknown i 0.05 2577 0.35 0.151 -11.243 | | c037: EMS Armrival Delay
E Dark - Continuous Lighting Cne Side of Roadway 4 0.10 3827 0.51 0203 | -15667 | | CO38: Adjusted EMS Arrival Delay
E Dark - Continuous Lighting Both Sides of Roadway 28 073 24174 324| 0225 | 96228 || €039 Mon-Vehicular Property Da
E Dark - Spot llumination Both Sides of Road 107 278 4757 632| O0aex | 13533 | | COU0iAgency ORI
3 S LIRS 20 LT _ _ _ _ C042: Highway Patrol Troops v
Daylight 1646 | 4291 | 531748 | 7124| 0602° |-1086615 | [ Sortby Sum of Max Gain
0 0o s @ Dis

2018-2022 Alabama Integrated eCrash Crash Data - Filter = Debris Contributing Materials in Roadway (C405, CMR) vs. Not Debris Contributing Materials in
Roadway (C405, CMR)

C031: Lighting Conditions

Fraquency
cB&8E

| | | | |
Dzwn E Dark - Unknown Dusk E Dark - Spot. E Dark - E Dark - Spot

Roadway Lighting |llemination Continuous Illum ination
One Side Lighting Both Sides
of Roadway O Side of Roadway

of Roadway

C031: Lighting Conditions

Drivers need to be particularly vigilant in the night-time hours in looking for potential debris of
foreign materials in the roadway. It does not appear that having a dark roadway lighted has too
much of a positive effect.
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2.14 C025 Crash Severity; CMR vs Non-CMR Crashes

B CARE10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials in Roadway (C... - O X

File  Dashboard  Filters

Analysis  Impact  Lecations Tools Window  Help

2018-2022 Mlabama Integrated eCrash Crash Data

‘ Order: | Natural Order ~ | Descending Suppress Zerc-Valued Rows ‘Sgiﬁcame: |Over Representation

Debris Contributing Materials in Roadway (C405, CMR) ~ "]" ]

| Thresheld:

Subset  Subset Other Cther Odds Max C022: E Type of Roadway Junctic
Frequency  Percent Frequency  Percent Ratio Gain 023 E Manner of Crash
Fatal Injury 18 047 4354 058 0.504 -4375 | | C024: School Bus Related
Suspected Serious Injury 132 344 20151 270 1.275° PERTER | ©025: Crash Severity
CO026: Intersection Related
Suspected Minar Inj 339 884 55961 8.03 1.100 30.865
LS mar iy CO27: At Intersection
Possible Injury 203 529 63969 857 0618 125732 | | cpoa: Mileposted Route
Property Damage Only 3070 80.03 578675 7752 1.032 96.230 | | C029: Mational Highway System v
Unknown 74 193 19349 259 0.744° -25.433 | [] Sort by Sum of Max Gain
0 0o & & Dis
2018-2022 Alabama Integrated eCrash Crash Data - Filter = Debris Contributing Matenials in Roadway (C405, CMR]) vs. Not Debris Contributing Materials in
Roadway (C405, CMR)

C025: Crash Severity

100
g
s 50
-
[
0 | |

| | |
Suspected Possible Injury Property
Minor Injury Damage Only

(C025: Crash Severity

Fatal Injury Suspected
Sanious. Injury

Generally, CMR crashes are not as serious in causing injury and death as many other crash types.
However, their over-representation in the Suspected Serious Injury category indicates that CMR
crashes are not to be taken lightly.
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2.15 C032 Weather; CMR vs Non-CMR Crashes

- 2018-2022 Mabama Integrated eCrash Crash Data ~ - Debris Contributing Materials in Roadway (C405, CMR) ~ I‘._(n 1/ 142018 I‘I
‘ QOrder: |Ma:~: Gain w | |Descending w ” Suppress Zero-Valued Rows |Signiﬁ{:an|::e: Ower Representation w | Threshald: 20 5
C032: Weathe: Subset Subsst Other Other Odds Max C028: Mileposted Route -
T Frequency  Percent Frequency  Percent Ratio Gain C029; National Highway System
b ERain 1008 26.28 82799 11.09 2365 582502 | | CO30: Functional Class
Severe Winds 17 3.05 202 003| 112710° 115.962 | | ©031: Lighting Conditions
- C032: Weather
Fog. 67 175 3512 0.52 3333 46.857 0033 Locale
E Mist 135 352 17227 231 1,525 46472 | | 034 E Police Present at Time ¢
Cloudy 687 17.91 126086 16.89 1.060 39.083 | | C035: Police Motification Delay
Sleet/Hail/Freezing Rain 11 0.29 628 0.08 3.408 7.773 | | ©036: Police Arrival Delay
Other 5 0.13 217 003 4484 3885 | | CO37- EMSArival Delay
- C038: Adjusted EMS Arrival Delay
Snow § 018 889 009 1745 2582 | | 039: Non-Vehicular Propery Da
E Blowing Sand./Seil/Dirt 2 0.05 7 0.00 55.558 1.964 | | Co40: Agency ORI
Unknaown 12 0.31 2336 0.31 1.000 -0.005 | | C042: Highway Patrol Troops
Clear 1735 4556 512343 6364 D678°|  -846.920 | [] Sort by Sum of Max Gain
0 0 o & Dis
2018-2022 Alabama Integrated eCrash Crash Data - Filter = Debris Contributing Materials in Roadway (C405, CMRE) vs. Not Debris Contributing Materials in
Roadway (C205, CMR)
C032: Weather
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Weather contributes to CMR crashes in two ways: (1) it is often the creation of the foreign
materials that end up on the roadway, and (2) it limits the visibility to be able to effectively react
to these materials. Rain is the highest frequency characteristic because of the frequency of its
occurrence. Severe winds have less than one tenth of the frequency of rain, but their over-
representation (Odds Ratio = 112.710) is enormous, indicating that severe winds either bring
down tree limbs or blow foreign materials into the roadway. Fog is also significantly over-
represented indicating the further limitation in visibility. No doubt fog at night would be the
worst visibility situation, and driving in these conditions should be avoided if at all possible.
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2.16 C033 Locale; CMR vs Non-CMR Crashes

B CARE10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials in Roadway (C... - O X
B File Dashboard  Filters  Analysis  Impact Locations Tools Window Help -

2018-2022 Mlabama Integrated eCrash Crash Data Debris Contributing Materials in Roadway (C405, CMR) w "]v’

‘ Order: | Natural Order ~ | Descending Suppress Zero-Valued Rows ‘Sgiﬁca'me: |Over Representation v| Threshaold:
Subset  Subset Other Other Odds Max ~ | | C028: Mileposted Route A
Frequency  Percert Frequency  Percent Ratio Gain C029: National Highway System

» Open Country 2806 73.15 221070 2962 24700 1669.937 C030: Functional Class

Residential 638 1663 155781 2087 0797 |  -162.548 C031: Lighting Conditions

C032: Weather

Shopping or Business 285 753 336352 45.06 0.167° -1435.489

Manufacturing or Industrial 59 154 14557 1.95 0.785 -15.807 C034: E Police Present at Time ¢

School 10 0.26 5168 123 0.212 -37.114 C035: Police Notification Delay

Playground 1 0.03 212 0.03 0.918 0.089 | [ Sort by Sum of Max Gain
0 0o & & Dis

2018-2022 Alabama Integrated eCrash Crash Data - Filter = Debris Contributing Matenials in Roadway (C405, CMR]) vs. Not Debris Contributing Materials in
Roadway (C405, CMR)
C033: Locale
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C033: Locale

Almost three quarters (73.15%) of CMR crashes occur in open country. While this is generally
classified as rural, there are some Open Country areas in many urban areas as well.
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2.17 C052 Number of Vehicles

B CARE10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials in Roadway (C... - O X

- 5 X

Dashboard

Filters
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File Analysis  Impact Help

1/ 172018

2018-2022 Mlabama Integrated eCrash Crash Data Debris Contributing Materials in Roadway (C405, CMR) ~ 1]_" ]

‘ Order; |Max Gain v| |Descending v| Thresheld: | 20 E”

w ” Suppress Zero-Yalued Rows ‘Sgiﬁcmce: |Ouer Representation

Subset Subset Cther Cther  Odds Max A | C049: MPO ~
Frequency Percent  Frequency Percent Ratio Gain C050: Has Coordinate
1 Vehicle 3236 84.36 158882 21.28 3963 | 2419517 C051: E MapClick Used

7 Vehi 558 1455 545675 7324 0159 | 2951 124 C052: Number of Vehicles
C053: Number of Drivers Recorded

3 Vehicles g 0.81 35067 470 0172 -145.207
C054: Number of Persons Recorded
4 Vehicles 10 0.28 4765 084 0.408 14487 C055: Number of Motorists Recorded v
& Vehicles 1 003 167 002 1.165 0.142 v | [] Sort by Sum of Max Gain
0 e & Dis

2018-2022 Alabama Integrated eCrash Crash Data - Filter = Debris Contributing Materials in Roadway (C405, CMR) vs. Not Debris Contributing Materials in
Roadway (C405, CMR)

C052: Number of Vehicles
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I I I I I
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Frequency
b

CO052: Number of Vehicles

About 85% (84.36) of CMR crashes are single vehicle. We would suspect that multiple-vehicle
crashes would cause more severe injuries. However, the cross-tabulation on the following page
indicates that 17 out of 18 of the fatal crashes involved only one vehicle.
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2.17a Cross-tabulation of C025 Crash Severity by C052 Number of Vehicles

File

Filters

Analysis

Crosstab

Locations

2018-2022 Alabama Integrated eCrash Crash Data

B CARE 10.2.1.3 - [Crosstab Results - 2018-2022 Alabama Integrated eCrash Crash Data - Filter = Debris Contributing Materials in R...
Dashboard

— O *
Toocls  Window  Help - g X
Debrig Contributing Materials in Roadway (C405, CMR) ~“\%r 1/ 172018 ~

and Columns Select Cells: . . Column: Crash Severity ; Row: Number of Vehicles
FatalInjury | gomore Smpﬁﬁfy”'"‘” Pessible Injury ‘ Froperty 2™ | Unknown TOTAL

1 Vehicle 17 114 297 25582 62 3236
2 Vehicles 1 17 38
3 Vehicles 0 0
4 Vehicles 0
& \ehicles 0

TOTAL 18
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2.18 C110 Distance from Residence

B CARE 10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials in Roadway ... — O *

H File  Dashboard  Filters  Analysis |mpact Locations TJools  Window

Help

2018-2022 Alabama Integrated eCrash Crash Data

Other Other QOdds Max C108: CU Driver Race A
requency Percent Frequency Percent  Ratio Gain C109: CU Driver Gender
Greater than 25 Miles 1184 31.08 148428 2003 1.551° Firalrlll | C110: CU Driver Residence Distance
Less than 25 Mies 2498 6556 481104 6494 1.010 23950 | | ©111: CU Driver License State
C112 CL] Diriver First | icense Class 4
Unknown 128 336 79327 107 0314 -279.935 Sort by Sum of Max Gain
0® e o L
2018-2022 Alabama Integrated eCrash Crash Data - Filter = Debris Contributing Matenals in Roadway (C405, CMR) ve. Not Debris Contributing Matenials in
Roadway (C405, CMR)
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A significantly higher proportion of CMR (55.1% more) crashes occur at distances greater than
25 miles. These roads are often not as familiar to drivers, requiring more alert consideration.
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2.19 C121 CU Driver Condition
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2018-2022 Alabama Integrated eCrash Crash Data Debris Contributing Materials in Roadway (C405, CMR)

‘ Order: |I'U'Ia: Gain
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w || Suppress Zero-Valued Rows |Sgiﬁca'lce: |0V&f Representation V| Threshold:

Subset Subset Other Other Odds Max - C118: CU Endorsement Violations # a
Frequency  Percent Frequency  Percent  Ratio Gain C119: E CU Endorsement Violations
Apparently Nomal 3651 95.60 585458 79.46 1.203 616.524 | | C1200 E CU Driver Employment Stal
E Emotional {Depressed/Anary/Disturbed) ] 024 2400 032 0723 3354 CU Driver Condition
C122: CU Driver Officer Opinion Alct
E Physical Impaiment 4 0.10 2104 0.28 0.369 6.830
hysical Impaim C123: CU Driver Officer Opinion Dru
Other 1 003 1569 o2 01241 7077 | c124: cU DriverAlcohol Test Type G
liness 2 0.05 2763 037 0141 -12.223 | | ©C125: E CU Driver Drug Test Type G
E Asleep/Fainted/Fatigued 4 0.10 11262 152 0069 | 53972 | | C126: CU DriverAlcohol Test Resull
E Under the Influence of Alcohal/Drugs En) 079 2e97 310| 0254 8g23g|| C'27 ECUDriver Drug Test Result
C12%: CU Vehicle Initial Travel Direc ¥
Unknown 118 309 77305 1042 0297 | -279.932 | [ Sort by Sum of Max Gain
0 0o = & Disp
2018-2022 Alabama Integrated eCrash Crash Data - Filter = Debris Contributing Matenals in Roadway (C405, CMR) vs. Not Debris Contributing Matenials in
Roadway (CA05, CMR)
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These findings show that, relatively speaking, DUI Alcohol/Drugs is not the problem with CMR
that it is with many other crash types.
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2.20 C224 CU Estimated Speed at Impact

B CARE10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials in Roadway (C... - O X
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Analysis  Impact
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2018-2022 Alabama Integrated eCrash Crash Data Debris Contributing Materials in Roadway (C405, CMR) ~ | r

‘ Qirder: | Matural Order ~ | Descending Suppress Zero-Valued Rows ‘Sgiﬁca'me: |Ouer Representation

| Threshold:| 20 ]

R e S et Subset | Other  Ofher | Odds Max A
e requency Percent  Frequency Percent Ratio Gain

b 1to 5 MPH 42 137 56715 1447 0.004* -403.022

Eto 10 MPH 53 172 41728 10,65 0.162" -274.424

11to 15 MPH 45 146 28618 730 0.200¢ -179.555

16to 20 MPH il iy 20068 512 0451 -86.466

21to 25 MPH 102 332 17605 445 0.738" -36.140

26to0 30 MPH 156 507 18018 460 1.103 14619

3to 35 MPH 251 816 21573 5.50 1.483° 81.725

36to 40 MPH 265 862 20382 520 1657 105.070

41to 45 MPH 550 17.39 34054 869 2058 282791

4Eto 50 MPH 218 709 16543 432 1.640° 85.055

&1to 55 MPH M5 11.22 27243 6.95 1614" 131234

56 to 60 MPH 142 462 13267 339 1.364% 37.399

£1to 65 MPH 249 810 15605 358 2034 126.553

66to 70 MPH 514 1672 18272 466 3.585° 370626

T1to 75 MPH 50 163 4512 115 1412 14.596

76to 80 MPH 19 062 2832 072 0.855 -1222

81to 85 MPH 1 003 903 023 0.141 -6.086

86to 50 MPH 1 0.03 699 018 0.182 -4.485

96 to 100 MPH 1 003 47 011 0.306 -2.272 ~ | [] Sort by Sum of Max Gain
0 e & [ Dis

2018-2022 Mlsbama Integrated eCrash Crash Data
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Impact speeds are generally higher for CMRs than for other crashes. This is largely because of
their rural nature, and quite often drivers (especially at night) are taken by surprise by the
materials in the roadway, so they have limited time to adjust their speeds.
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2.21 C403 Roadway Condition
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‘ Order: | Max Gain ~ | [Descending v H Suppress Zero-Valued Rows | Thresheld: | 2000 |2

‘ Significance: | Maximum Gain

Subset  Subset Other Other Odds Max - C311: CU Mon-Motarist Most Harmful Ev ~
Frequency Percent Frequency Percent Ratio Gain ©321: CU Driver/Mon-Motorist Seating P
1581 41.21 127255 17.05 2418 527.046 | | C©322: CU Driver/Mon-Motorist VictimiOo
Muddy Sand/Dit/Gravel - 255 103 on4| 62938 95,443 | | ©323: CU Driver/Non-Matorist Safety Eqy
. C324: CU Driver Airbag Status
Other s 083 115 0oz 4081 23408 C325: CU Driver/Mon-Motaorist Age
E Water Buildup 10 026 7o 008 2778 6338 | | £326: CU Driver/Non-Motorist Gender
E Slush 2 0.05 127 0.02 3.064 1.347 | | C327: CU Driver Ejection Status
E Snow 2 0.05 245 0.03 1589 0.741 | | ©328: CU Driver/Mon-Motorist Injury Type
Unknown a2 0.08 296 012 0652 1504 | | ©328: CU Driver/Non-Motorist First Aid B
Z330: CU Driver/Mon-Motorist Transport
lee 5 013 1897 0.2 0513 4743 1| c331: E CU DriverNon-Motarist Transp
Not Applicable 1 0.03 23180 31 0.008 -118.120 | | ¢401: E CU Involved Road/Bridge o
Dy 2110 55.01 561818 75.26 0.731* =F77.143 | [] Sort by Sum of Max Gain
0 0 & & Dis
2018-2022 Alabama Integrated eCrash Crash Data - Filter = Debris Contributing Matenals in Roadway (C405, CMR]) vs. Not Debnis Contributing Matenials in
Roadway (C405, CMR)
C403: CU Roadway Condition
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Wet conditions are present in 41.21% of CMR crashes, but only in 17.05% of the non-CMRs.
The two reasons for this is that wet weather is highly correlated with tree limbs and the limited
visibility that goes with bad weather.
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2.22 C406 Contributing Materials Source; CMR vs Non-CMR Crashes
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Subset Subsst Cther Cther  Odds Max C404: E CU Environmental Contributing »
Frequency ~ Percent Frequency  Percent  Ratio Gain C405: CU Contributing Material in Road
Natural Environment 2434 6994 1267 LR R e v X A | C406: CU Contributing Material Source
Dropped from Vehicle 578 28.10 1583 021 132340° 970610 | [ C407: CURoadway Curvature and Grad |
CANA O Visinn Oharnrad Ry
E From Neighborhood/Business 68 1.95 35 001 | 171365 67603 Sort by Sum of Max Gain
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The source of the CMR materials are primarily (69.94%) the natural environment. A smaller,
but significant number (28.10%) fall from other vehicles.
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2.23 407 Roadway Curvature and Grade
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Subset Subset Cther Cther  Odds Max C404: E CU Environmental Contributing »
Frequency  Percent Frequency  Percent Ratio Gain C405: CU Contributing Material in Road
Straight with Down Grade 491 12.80 58231 7.80 1641° 191.785 | | C406: CU Contributing Material Source
E Curve Left and Level 191 498 172 229 2171*| 103011 S ORI A LA 2 EE
C408: CU Vision Obscured By
E Curve Left and Down Grad 150 3.91 11686 157 2498° 89.946
Ve Tt and Town rede C409: CU Traffic Control
Straight with Up Grade 317 8.26 46405 6.22 1.329° 78.528 | | c410: CU Traffic Gonfrol Functioning
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C414: CU One-Way Street
E Curve Right and Up Grade 70 1.82 7815 1.05 1.743° 25839 C415: CU Workzone Related
Straight at Hillcrest 43 125 4334 0.59 2.126" 25420 | | 416 E CU Workzone Type
E Curve Left at Hillcrest n 0.29 608 0.08 3521 7.876 | | C417: E CU Waorkers Present
E Curve Right at Hillcrest 10 0.28 576 n.08 1378 7.04p | | ©418: E CU Law Enforcement Present il
C450: CU CMV Indicator
E Sag {Bott 4 0.10 230 0.04 2684 2510
2q (Bottom) C451: E CU CMV Weight
Not Applicable s 0.13| 2435 3.26| 0040 120159 | | ca59: U CMY Hazard Materials Involve
Straight and Level 2206 5751 | 508208 £8.08 0.845" | -405.645 | [ Sort by Sum of Max Gain
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Generally, it seems from this attribute that grades play a larger part in contributing to CMR
crashes than do curves. This could be in requiring greater braking on down-slopes when a CMR
situation is encountered. Also, many drivers increase their speeds to adapt to upgrades, which
could also create a similar problem.
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2.24 C412 Trafficway Lanes

B CARE10.2.1.3 - [IMPACT Results - 2018-2022 Alabama Integrated eCrash Crash Data - Debris Contributing Materials in Roadway (C... - O X

File  Dashboard  Filters

Analysis  Impact

Locations  Tools  Window

Help

2018-2022 Alabama Integrated eCrash Crash Data Debris Contributing Materials in Roadway (C405, CMR) ~ | r

‘ Qrder: |Max Gain v| |Descendir1g i ” Suppress Zero-Valued Rows ‘Sgiﬁca'ne: ||'u'|axim|.|n'| Gain v| Threshold: | 200.0 E”

Subset Subset Cther Cther Odds Max - C402: E CU Road Surface Type L]
Frequency Percent  Frequency Percent Ratio Gain C403%: CU Roadway Condition
2326 60.64 321451 43.06 1.408° 674086 | | C404: E CU Environmental Contributing
Six Lanes or More 415 082 74919 10.04 1078 29997 | | ©4050 CU Contributing Material in Road
C406: CU Contributing Material Source
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ne ans 407 CU Roadway Curvature and Grad
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Three Lanes a0 209 37289 500 0417 -111.626 C409: CU Traffic Control
Not Applicable (Parking Lot) 30 0.78 27902 374 0.208°| -113.386 | | ©410: CU Traffic Control Functioning
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Two-lane roads have a significantly higher proportion of CMR crashes than any other lane
conditions, probably because of the limited ability to avoid CMR materials without causing
greater potential danger.
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