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A. CRASH INFORMATION

Location:  Etna, Licking County, Ohio
Date: November 14, 2023
Time: 8:47 a.m. EST

B. HIGHWAY FACTORS GROUP

Group Chair Dan Walsh, P.E.
Senior Highway Factors Investigator
NTSB

Group Member Jason Sturgeon, P.E.

District 5 Deputy Director
Ohio Department of Transportation

C. CRASH SUMMARY

For a summary of the crash, refer to the Crash Information and Summary Report,
which can be found in the NTSB docket for this investigation.

D. DETAILS OF THE INVESTIGATION

The Highway Factors Group Chair's Factual Report begins with a discussion on
roadway data that includes the crash location, construction history, average daily traffic
volumes, vehicle classification count, traffic crash data, speed limit, typical section,
horizontal and vertical alignment, signage prior to the crash, highway markings, and
rumble strips. The report provides a description of the initial minor crash and the more
severe secondary crash, which is the focus of this investigation.” The report summarizes
the Ohio Department of Transportation (ODOT) camera footage and traffic control on
Interstate 70 (I-70) resulting from the secondary crash. Research was performed on
other ODOT planned projects along I-70 to improve travel and safety, and methods to
address dangerous slowdowns and travel delay. The report documents new traffic
camera upgrades and a new dynamic message sign which was installed on I-70 in the
vicinity of the crash. In addition, research was performed on a tool used by ODOT to
maximize the efficiency and safety of Ohio’s current transportation network. Finally,
the report concludes with a discussion on traffic incident management.

" Henceforth, all references to the crash are of the second severe crash unless otherwise noted.
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E. ROADWAY DATA

1.0 Crash Location

The crash occurred on |-70 at milepost 118.8 in the westbound direction near
Etna, Licking County, Ohio. Figure 1 is a map that illustrates the crash location was
approximately 18 miles east of Columbus, Ohio. Figure 1 illustrates the initial crash
occurred at 7:51 a.m. and the secondary crash occurred at 8:47 a.m. The distance
between the crashes was approximately 1.6 miles.
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Figure 1: Crash map. (Source: Google Maps revised)

2.0 Construction History

I-70 was constructed in 1965 as a four-lane divided highway, two-lanes in each
direction, separated by a depressed earthen median.?2 The pavement thickness
consisted of an approximate 9-inch reinforced concrete pavement over a 6-inch
stabilized sub-base.

The latest resurfacing project to |-70 started on April 16, 2023, and was
completed on November 12, 2023, two days prior to the crash.® The project consisted
of resurfacing all travel lanes, shoulders, and interchange ramps, in the eastbound and
westbound directions, from the Franklin County line, located approximately 7.5 miles

2 See Highway Attachment - Original Construction Plans for I-70 Dated 1965.
3 The resurfacing project was complete, and no residual signage or work was being performed at the
time of the crash.
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west of the crash location, to State Highway 158, located approximately 3.8 miles east
of the crash location.

3.0 Average Daily Traffic Volumes and Vehicle Classification Count

Table 1 summarizes the average daily traffic volumes and vehicle classification
count on |-70 in the vicinity of the crash.

Table 1: Average Daily Traffic Volumes and Vehicle Classification Count on I-70.
Passenger Class B

Average Daily

Vehicless and

Class A

Commercial’ and

Class C

Traffic Volumes* Commercial¢ Commercial®
2022 51,048 37,928 (74%) 13,120 (26%)
2021 50,113 36,482 (73%) 13,631 (27%)
2020 45,038 34,275 (76%) 10,763 (24%)
2019 53,483 40,701 (76%) 12,782 (24%)
2018 52,814 39,029 (74%) 13,785 (26%)

4.0 Traffic Crash Data

Table 2 summarizes the traffic crash data within a 1-mile radius of the crash for
the last six years.?

Table 2: Traffic Crash Data Within a 1-mile Radius of the Crash.™

Year Crashes (Percent of Total Crashes)

2023 29 (18.7%)
2022 24 (15.5%)
2021 27 (17.4%)
2020 18 (11.6%)
2019 28 (18.1%)
2018 29 (18.7%)
Total 155

4 The total traffic volume during a given time period, ranging from 2 to 364 consecutive days, divided
by the number of days in that time period, and expressed in vehicles per day.

%> Passenger vehicles consist of motorcycles and passenger cars.

¢ Class A commercial vehicles consist of four-tire single unit vehicles.

" Class B commercial vehicles consist of buses and six-tire single unit trucks.

8 Class C commercial vehicles consist of single-trailer and multi-trailer trucks.

? See Highway Attachment - Traffic Crash Data Within a 1-mile Radius of the Crash for the Last Six Years.
10 Additional information regarding traffic crash data can be found on Ohio’s GIS Crash Analysis Tool
(GCAT) at the following link GCAT | ODOT TIMS (state.oh.us).
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https://gis.dot.state.oh.us/tims/CrashAnalytics/Login

Table 3 summarizes the traffic crash severity within a 1-mile radius of the crash
for the last six years."

Table 3: Traffic Crash Severity Within a 1-mile Radius of the Crash.
Crash Severity Crashes (Percent of Total)

Fatal 112(0.6%)
Serious Injury 4(2.6%)
Minor Injury 23(14.8%)
Injury Possible 13 (8.4%)
Property Damage / No Injuries 114 (73.6%)
Total 155

Table 4 summarizes the traffic crash type within a 1-mile radius of the crash for
the last six years.

Table 4: Traffic Crash Type Within a 1-mile Radius of the Crash.
Crash Type Crashes (Percent of Total)

Rear End 49 (31.6%)
Sideswipe - Passing 41 (26.5%)
Animal 25(16.1%)
Fixed Object 19 (12.3%)
Unknown 5(3.2%)
Other Object 4(2.6%)
Other Non-Collision 4(2.6%)
Overturning 3(2.0%)
Right Turn 2(1.3%)
Left Turn 1(0.6%)
Backing 1(0.6%)
Angle 1(0.6%)
Total 155

5.0 Speed Limit

The posted regulatory speed limit for I-70 in the vicinity of the crash was a
maximum speed of 70 miles per hour (mph). The 70-mph speed limit was established

" For reference, the traffic crash severity and crash type within a 1-mile radius of the initial crash for the
last six years was a total of 132 crashes. No fatalities and 3 serious injury crashes (2019, 2022, and 2024)
occurred during this timeframe. The top two crash types were rear end (34.8% of total) and sideswipe-
passing (23.5% of total).

'2 The fatal crash occurred on September 9, 2021, and involved a motorcycle traveling west on [-70 that
drove off the right side of the roadway, overturning several times, in the vicinity of the off ramp to State
Highway 310.
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by 2013 Ohio Revised Code Section 4511.21 (B) (17).” In addition to the regulatory
maximum speed limit of 70 mph, the following statute was applicable:

Ohio Revised Code Section 4511.21 (A) indicated the following:

“(A) No person shall operate a motor vehicle, trackless trolley, or streetcar
at a speed greater or less than is reasonable or proper, having due regard
to the traffic, surface, and width of the street or highway and any other
conditions.”

6.0 Typical Section for I-70 Travel Lanes

Figure 2 illustrates the typical section for the I-70 travel lanes in the vicinity of
the crash location. The typical section consisted of two westbound travel lanes. Each
of the westbound travel lanes was approximately 12 feet wide. The total width of the
two westbound travel lanes was approximately 24 feet.

A paved shoulder existed adjacent to the right travel lane that was
approximately 10 feet wide, and a paved shoulder existed adjacent to the left travel
lane that was approximately 4 feet wide.

The crash occurred in the right lane of the westbound travel lanes as denoted
by the red highlighted text.

Eastbound Direction Median Westbound Direction
10 24 4 38 38 4 24 10
feet feet feet feet feet feet feet feet
Travel Lanes Travel Lanes
Right | Left Left | Right
Lane | Lane Lane | Lane
Not to Scale

Figure 2: Typical section for the I-70 travel lanes in the vicinity of the crash location.

13 Section 4511.21 - [Effective7/1/2013] Speed limits - assured clear distance. :: 2013 Ohio Revised Code
:: US Codes and Statutes :: US Law :: Justia accessed on May 24, 2024.
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7.0 Horizontal Alignment

The horizontal alignment for the I-70 travel lanes in the vicinity of the crash
location was on a straight tangent section.™

8.0 Vertical Alignment

The vertical alignment for the I-70 travel lanes in the vicinity of the crash location
consisted of an upgrade slope positive (+) 0.32% grade for motorists traveling in the
westbound direction.’

9.0 Cross Slope for I-70 Travel Lanes

Figure 3 illustrates the cross slope for the |-70 travel lanes, shoulders, and
median in the vicinity of the crash location. The crown point was located between the
right and left lane in the westbound and eastbound directions.” The cross slope of the
travel lanes consisted of a downward 1.6 percent slope from the crown point. The
cross slope of the right and left shoulders consisted of a downward 4.2 percent slope.
The cross slope of the median and recovery area beyond the right shoulder consisted
of a downward 6.3 percent slope.

Eastbound Direction Median Westbound Direction
10 24 4 38 38 4 24 10
feet feet feet feet feet feet feet feet
" N e e e —rle N
Right | Left
Lane | Lane
% 1.6% | 1.6%
8.3% |ﬂl 4___0 ﬁ_.___f f; 6.39 6.3% ;

¥ =4.2% Not to Scale

Figure 3: Cross slope for the I-70 travel lanes, shoulders, and median in the vicinity of
the crash location.

4 Horizontal alignment in road design consists of straight sections of road, known as tangents,
connected by circular horizontal curves.

> Roadway vertical alignments are a combination of various parabolic curves and connecting tangent
grades.

16 (a). The cross slope is the percent of elevation change along the cross section of highway pavement.
(b). See Highway Attachment - Cross Slope for I-70 Travel Lanes Dated 1988.

7 The crown point is referred to as the middle of the westbound and eastbound traveled way.
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10.0 Signage Prior to the Crash

Table 5 summarizes the signage prior to the crash on I-70 in the westbound

direction.

Table 5: Signage Prior to the Crash on |-70 in the Westbound Direction.
Distance east of Crash

EMERGENCY

AND

AUTHORIZED
VEHICLES
ONLY

125 feet

=

EMERGENCY

AND

AUTHORIZED
VEHICLES

ONLY

N—

EXIT

Etna

Pataskala

'f2 MILE

165 feet

118

165 feet

845 feet

HIGHWAY FACTORS
GROUP CHAIR'S FACTUAL REPORT

HWY24MHO001
PG 10 OF 27



GAS - EXIT 18

1,180 feet
2,817 feet
Etna
Pataskala
1 MILE
3,609 feet
" SPACES
+™ OPEN
REST AREA 1.08 mile
49 MILES
1.15 miles
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TRAVEL TIME TO:

Columbus

g sm MIN 1.27 miles™
1.63 miles
EMERGENCY
AND
AUTHORIZED
VEHICLES
ONLY
—
1.63 miles
EMERGENCY
AND
AUTHORIZED
VEHICLES
ONLY
MILE
2 2.15 miles
SR 256
2.83 miles

'8 The travel times are provided through Inrix data feeds (cell phone data, fleet data, and connected
vehicles) into ODOT's Advanced Traffic Management System which posts the number on the sign.
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SPEED
LIMIT 3.05 miles

e

3.15 miles

EMERGENCY
AND

AUTHORIZED
VEHICLES
ONLY

N —
e ——

3.15 miles
EMERGENCY
AND

AUTHORIZED
VEHICLES
ONLY

3.15 miles

1
2
2

Y INTERSTATE 3.30 miles

%

11.0 Highway Markings

The highway marking separating the paved shoulder from the right travel lane
on |-70 in the westbound direction consisted of a permanent 6-inch-wide solid white
line. The highway markings separating the two westbound travel lanes consisted of
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permanent 6-inch-wide broken white lines with a pattern consisting of 10-foot-long
dashes with 30-foot spacing supplemented with clear retroreflective pavement
markers. The highway marking separating the paved shoulder from the left travel lane
in the westbound direction consisted of a 6-inch-wide solid yellow line.

12.0 Rumble Strips

Grooved longitudinal rumble strips existed in the paved shoulders adjacent to
the right and left travel lanes in the westbound direction of travel on I-70." The rumble
strip dimensions were approximately 16 inches long and 7 inches wide. The rumble
strips were spaced approximately 12 inches apart measured from the centerline of the
rumble strip. The depression of the rumble strip into the pavement was approximately
1/2 inch. The rumble strips were offset from the edge of traveled way by approximately
10 inches from the right travel lane and 6 inches from the left travel lane.

F. DESCRIPTION OF INITIAL CRASH AND SECONDARY CRASH

Figure 4 illustrates the location of the initial and secondary crashes in the
westbound direction of I-70. The initial crash occurred at 7:51 a.m. in the left lane of
the westbound direction of I-70 at milepost 117.2. The secondary crash occurred at
8:47 a.m. in the right lane of the westbound direction of I-70 at milepost 118.8. The
distance between the two crashes was approximately 1.6 miles.

The initial crash occurred at 7:51 a.m. and was a four-vehicle crash. All vehicles
were moved into the median when the Ohio State Highway Patrol (OSHP) trooper
arrived on scene at 8:14 a.m. The initial crash was a rear-end impact that involved four-
vehicles in the left lane (Toyota Tundra pick-up, Chevrolet Silverado pick-up, Honda
CR-V sport utility vehicle, and Peterbilt truck-tractor and semitrailer). The initial crash
resulted in property damage only to the four vehicles with no injuries.? Since all
vehicles had moved off the roadway prior to the trooper’s arrival, the OSHP trooper
pulled behind the vehicles in the median immediately after arriving at the scene and
no lanes were blocked in the westbound travel lanes.?’ ODOT was not contacted for
traffic control or notified of the initial crash since the westbound travel lanes were
open.??

The secondary crash at 8:47 a.m. was a multivehicle fatal crash in which the
westbound travel lanes were closed for approximately 14 hours. ODOT was contacted

7 See Highway Attachment - ODOT Shoulder Rumble Strip Detail.

20 One tow truck was utilized on scene as only one vehicle required towing. Towing operations did not
block any travel lanes and was performed in the median. No service call was made to dispatch by the
on-scene officer because all travel lanes were open to traffic.

21 See Highway Attachment - Email from Ohio Department of Transportation Dated November 20, 2023.
22 See Highway Attachment - Ohio Department of Public Safety Traffic Crash Report for Initial Crash at
7:51 a.m. on November 14, 2023.
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for traffic control which involved diverting westbound traffic off I-70 to Exit 122 (State
Highway 158), located approximately four miles east of the crash location.

_ | Initial crash e : 152

Left lane ‘ = iid~m . [secondary crash
7:51 am. : Right lane
S 8:47 a.m.

163 y : 0 700 1,400 feet
: — —T

Figure 4: L ocation of the initial and secondary crashes in the westbound direction of I-
70. (Source: Google Earth revised)

G. ODOT CAMERA FOOTAGE ON I-70

ODOT provided the camera footage on I-70 at the State Highway 310
interchange on November 14, 2023, from 7:00 a.m. until 10:00 a.m. Figure 5 illustrates
a screenshot of the camera footage at 8:47 a.m., looking west toward the location of
the initial crash which was about 1 mile west of State Highway 310. Had the camera
been oriented to the east, it would have captured the secondary crash on I-70 at 8:47
a.m.
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Figure 5: Screenshot of the camera footage on I-70 at the State Highway 310
interchange at 8:47 a.m. on November 14, 2023, looking to the west. (Source: ODOT)

H. ODOT TRAFFIC CONTROL OF SECONDARY CRASH

Figure 6 lllustrates the detour route around the secondary crash in the
westbound direction of I-70. All westbound lanes of I-70 were closed for approximately
14 hours; from 8:56 a.m. to 11:00 p.m. Motorists desiring to continue west on |-70
were diverted off westbound I-70 to Exit 122 (State Highway 158), toward Kirkersville.
The detoured motorists were forced to turn left, or west, onto U.S. Route 40 from State
Highway 158. The detoured motorists continued on U.S. Route 40 and if they desired
to continue west on |-70, were directed to turn left, or south, onto State Highway 310.
Once the detoured motorists reached the |-70 / State Highway 310 interchange, they
could reenter westbound |-70. The total length of the detour route was approximately
5.7 miles.
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Kirketr,_sville

Secondary crash

1,600 3,200 feet
5 1 Al

Figure 6: Detour route around the secondary crash in the westbound direction of I-70.
(Source: Google Earth revised)

I PROPOSED I-70 IMPROVEMENTS

ODOT has plans to add a third lane in the westbound and eastbound directions
on |-70 in the vicinity of the crash location to improve travel and safety. Figure 7
illustrates the proposed third lane in each direction on I-70. The additional lanes would
be added in the median.

Eastbound Direction Median Westbound Direction
10 36 4 26 26 4 36 10
feet feet 1|‘eet feet feet feet feet feet
Travel Lanes Travel Lanes
Right |Middle| Left Left |Middle| Right
Not to Scale

Figure 7: Proposed third lane in each direction on |-70 added in the median.

The proposed third lane in each direction on |-70 is estimated to cost $95 million
and the construction fiscal year is to be determined pending availability of funding.
Figure 8 illustrates the project limits for the proposed third lane in each direction on
I-70 from Palmer Road to State Highway 158.
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Fure 8: Project limits for the propose third lane in each direction on I1-70 from
Palmer Road to State Highway 158. (Source: Google Earth revised)

1.0 Ohio Transportation Review Advisory Council (TRAC)

The Ohio Transportation Review Advisory Council (TRAC) was established by
Ohio Revised Code in 1997 to help the ODOT develop and modify a project selection
process which approves funding for the development and construction of the major
new capacity program.?? The major new capacity project selection process operates
under the purview of TRAC. The TRAC has nine members and is chaired by the
Director of the ODOT. Six members are appointed by the Governor and one by the
speaker of the Ohio House of Representatives and one by the president of the Ohio
Senate. The Director provides funds for new construction only after assuring that
system preservation needs have been met. The use of the new construction funds is
the responsibility of the TRAC, but the TRAC does not have authority over other aspects
of the Department of Transportation.

On February 28, 2024, TRAC approved $5 million for preliminary engineering
to design the third lane in each direction on I-70 from Palmer Road to State Highway
158 in Licking County.

J. ODOT PLANNED PROJECTS ON 1-70 TO IMPROVE TRAVEL AND SAFETY

Other ODOT planned projects to improve travel and safety along the 1-70
corridor include the following:

Construction of new interchange at1-70 / Taylor Road

23 Ohio Revised Code 5512.07
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Scope - Addition of general use lane along I-70, construction of new
interchange at1-70/Taylor Road, and construction of collector-distributor
roadway between State Highway 256 interchange (existing) and Taylor
Road interchange (proposed).

Project Limits - Franklin/Fairfield County Line to I-70 / Palmer Road
overpass (Licking County).

Estimated Construction Cost - $120 million.

Project Status - On February 28, 2024, TRAC approved $5.5 million for
preliminary engineering and $1.5 million for design.

Construction Fiscal Year - 2027 pending funding availability.

Widening 1-70 to three lanes in each direction east of State Highway 158 to the

Canal Road Overpass

Scope - Widening of I-70 to three lanes in each direction in the median.
Nine mainline bridges to be replaced.

Project Limits - State Highway 158 to Canal Road overpass.

Estimated Construction Cost - $90 million.

Project Status - Requesting preliminary engineering funds as part of
Major Investment Program.

Construction Fiscal Year - To be determined pending availability of
funding.

Planning Study of Flooding Areas along I-70

Scope - Planning study of flooding areas along I-70 near Hebron /
Buckeye Lake. Intentis to develop alternatives in conjunction with Licking
County to alleviate / mitigate flooding along I-70.

Project Limits - Canal Road overpass to State Highway 79 interchange.
Estimated Construction Cost - Unknown due to preferred alternative not
being selected.

Project Status - Planning phase is expected to be 1-2 years.

Construction Fiscal Year - To be determined pending selection of
preferred alternative and availability of construction funding.
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K. ODOT METHODS TO ADDRESS DANGEROUS SLOWDOWNS AND TRAVEL
DELAY

ODOT provides real-time alerts via multiple traveler information systems using
probe-based data for sudden slowdowns, congestion, and travel delays. Sudden
slowdowns are identified when speeds are 35 miles per hour or slower. Congestion is
identified when there is a 3 minute or more delay.

OHGO is Ohio’s public facing website and mobile app (OHGO) that provides
the public with real time traveler information. Users get real-time traffic updates,
personalized route notifications, live traffic cameras, and accurate delay times. OHGO
reports current road activity, incidents, travel delays, closures, and severe weather
conditions for all of Ohio’s Highways.

1.0 Drivewyze*

Drivewyze is a third-party software provider app that runs on commercial vehicle
electronic logging devices (ELDs).>> Drivewyze is a commercially available application
(app) which provides in-cab safety alerts and advisories to commercial drivers. The app
communicates with drivers using a cellular phone network and interfaces with
electronic logging devices (ELDs) and smart phones. One functionality of the
Drivewyze software is its ability to send visual safety messages to smart phones or ELD
screens at fixed or dynamic locations. ODOT contracts with Drivewyze to allow ODOT
to specify several types of alerts that are free to the public, including congestion and
dangerous slowdown alerts using probe speed data, road hazard alerts such as low
bridges or roads unsuitable for trucks, work zone alerts, service vehicle alerts, and
temporary alerts for emergency road closures. These alerts are provided as a free
service to Drivewyze customers and are available to any truck driver (with an ELD) in
the Drivewyze free application. The website indicated the following:

“Drivewyze supports Departments of Transportation (DOTs) and
Commercial Vehicle Enforcement agencies with smart infrastructure and
software solutions to support and extend transportation safety programs.

Drivewyze Free allows fleets and drivers to receive an essential set of in-
cab safety alerts and advisories in advance of potentially risky areas on the
roadway, at no cost. Drivewyze Free does not include weigh station bypass
service and so there is no driver or fleet preclearance data shared with
government agencies in order to receive this service.

2 Drivewyze: The Weigh Station, Safety and Compliance Ecosystem.
% See Highway Attachment - ODOT/Drivewyze Relationship and Actions on 11-14-2023.
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By every metric, Drivewyze PreClear is North America’s largest weigh
station bypass provider, with coverage at more than 830 locations in 45
states and provinces.”

Figure 9 illustrates examples of notifications that are displayed to drivers.

® A

LOW BRIDGE AHEAD SEAT BELTS SAVE LIVES UNEXPECTED SLOWDOWN
Proceed with caution. Buckle up every time. Proceed with caution.

R

WORK ZONE AHEAD SERVICE VEHICLE AHEAD
Proceed with caution. Proceed with caution.

HIGH ROLLOVER

REST AREA OPEN
5 Miles I-80 WB.

Open Spaces: 10

STEEP GRADE AHEAD SUDDEN SLOWDOWN AHEAD
Proceed with caution. Proceed with caution.

Figure 9: Sample Drivewyze safety notification and
advisories (Source: Drivewyze)

L. TRAFFIC CAMERA UPGRADES ALONG I-70 IN THE VICINITY OF THE CRASH

1.0 Traffic Camera Upgrades at the I-70 and State Highway 310 Interchange

On December 27, 2023, ODOT added a new traffic camera at the interchange
of I-70 and State Highway 310. The new camera provides a view of four directions
simultaneously. A public feed of eastbound and westbound traffic on I-70 and
northbound and southbound traffic on State Highway 310 is currently available
through this new camera at OHGO. In addition, the previously publicly viewed pan,
tilt, zoom camera at the interchange remains in use and is available for use by ODOT
personnel in the statewide traffic management center. On January 29, 2024, ODOT
installed an additional fixed camera with video analytics to detect slow or stopped
traffic2¢  The camera will send alarms to ODOT's video management system to
automatically notify TMC operators when such conditions are detected.

2 Video analytics is a technology that leverages existing video surveillance networks to derive
searchable, actionable, and quantifiable intelligence from live or recorded video content.
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2.0 Traffic Camera Upgrades at the I-70 and State Highway 256 Interchange

On February 8, 2024, ODOT added a new traffic camera at the interchange of
I-70 and State Highway 256. The new camera provides a view of four directions
simultaneously. A public feed of eastbound and westbound traffic on 1-70 and
northbound and southbound traffic on State Highway 256 is currently available
through this new camera at OHGO. In addition, the previously publicly viewed pan,
tilt, zoom camera at the interchange remains in use and is available for use by ODOT
personnel in the statewide traffic management center. On February 9, 2024, ODOT
installed an additional fixed camera with video analytics to detect slow or stopped
traffic. The camera will send alarms to ODOT's video management system to
automatically notify TMC operators when such conditions are detected.

3.0 New Queue Warning Message Sign Installation East of the State Highway
310 Interchange

On January 29, 2024, ODOT installed a new 15-foot by 8-foot ground mounted
queue warning message sign that is capable of 10 characters per line and 3 lines of
text. The queue warning message sign was installed in the westbound direction of I-
70 approximately 1.5 miles east of the State Highway 310 interchange. A public feed
of the queue warning message sign is currently available at OHGO. Queue warning
messages will be automated on the sign when the cameras with analytics at the State
Highway 310 and State Highway 256 interchanges detect slow or stopped traffic in the
area. The queue warning message sign will also be used for incident management,
maintenance, and construction messages by the statewide traffic management center.
Ohio launched a new initiative for the deployment of queue warning message signs
and fixed cameras with analytics at 13 highway sites in and around major urban centers
in Ohio.

M. ODOT’'S TRAFFIC OPERATION ASSESSMENT SYSTEMS TOOL (TOAST)

ODOT indicated the following regarding its Traffic Operation Assessment
Systems Tool (TOAST):#

“Overview

ODOT's mission is to provide easy movement of people and goods from
place to place. To continue this mission, Ohio is focusing on a more
operationally centered mindset for our transportation system. Through our
Transportation Systems Management and Operations (TSMO)? plan and
program, we are working to maximize the efficiency and safety of our

27 See Highway Attachment - ODOT Traffic Operation Assessment Systems Tool (TOAST) Summary.
28 See Highway Attachment - ODOT Transportation Systems Management and Operations (TSMO)
Study Guidebook dated April 2020.
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current transportation network. To make data-driven decisions and
determine operationally sensitive corridors throughout the state, the
Office of Traffic Management developed the Traffic Operations
Assessment Systems Tool (TOAST).

About the Tool

e Routes are segmented into the State Priority System with breaks at
urban area boundaries, interchange center points, and road functional
class changes. Where possible, data is provided directionally.

e Multiple data categories make up TOAST. For each category, data
ranges were normalized into values of 0-10, then multiplied by a
weighting factor.

e The total score for a route is calculated as a percent based on the score
for each category divided by the total possible maximum score.

In general, the higher the percent, the better the route is performing,
whereas the lower the percent, the more likely a route is to benefit from
application of TSMO strategies.”

Additional information on TOAST can be found at the following link Traffic
Operation Assessment Systems Tool (TOAST) | Ohio Department of Transportation.

N. ODOT'’S VARIABLE SPEED LIMIT SYSTEMS

ODOT's Transportation Systems Management and Operations (TSMO) Study
Guidebook dated April 2020 (see Highway Attachment) contained information on the
use of variable speed limit systems. The Study Guidebook indicated the following:?

“A Variable Speed Limits (VSL) are systems that provide flexible speed
limits for motorists to drive on the road, as opposed to traditional fixed
speed limit. VSLs allow a road operator to post speed restrictions -
regulatory or advisory, depending on local policy - that are based on real-
time information that may not be available to the motorists, such as
congested conditions ahead, a major incident or a hazardous
environmental condition (e.g. icy road). Most VSL programs use roadside
or overhead signage to notify motorists. In the connected-vehicle
environment, this information may be transmitted directly into the driver’s
onboard equipment. Although the technology may be different, the
expected benefits are anticipated to be comparable.

% See Highway Attachment - ODOT Transportation Systems Management and Operations (TSMO)
Study Guidebook dated April 2020, page 43.
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Relevant deployment conditions are locations with high congestion, large
speed differentials, recurrent back of queue, and high crash rates are
desirable to offset the high costs associated with the system.”

Additional information on ODOT's variable speed limit signs can be found at the
following link Ohio Statewide ITS Architecture - Ohio DOT Variable Speed Limit Signs.

oO. TRAFFIC INCIDENT MANAGEMENT

1.0 2023 Manual on Uniform Traffic Control Devices (MUTCD)

The 2023 Manual on Uniform Traffic Control Devices (MUTCD) indicated the
following regarding traffic incidents:°

“Section 60.01 General
Support:

A traffic incident is an emergency road user occurrence, a natural disaster,
or other unplanned event that affects or impedes the normal flow of traffic.

Traffic incidents can be divided into three general classes of duration,
each of which has unique traffic control characteristics and needs. These
classes are:

A. Major—expected duration of more than 2 hours,
B. Intermediate—expected duration of 30 minutes to 2 hours, and
C. Minor—expected duration under 30 minutes.

Section 60.02 Major Traffic Incidents

Support:

Major traffic incidents are typically traffic incidents involving hazardous
materials, fatal traffic crashes involving numerous vehicles, and other
natural or man-made disasters. These traffic incidents typically involve
closing all or part of a roadway facility for a period exceeding 2 hours.

Section 60.03 Intermediate Traffic Incidents

Support:

30 Manual on Uniform Traffic Control Devices (MUTCD) for Streets and Highways, Federal Highway
Administration, 2023 Edition, Part 6 Temporary Traffic Control, pages 854 through 856.
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Intermediate traffic incidents typically affect travel lanes for a time period
of 30 minutes to 2 hours, and usually require traffic control on the scene
to divert road users past the blockage. Full roadway closures might be
needed for short periods during traffic incident clearance to allow traffic
incident responders to accomplish their tasks.

Section 60.04 Minor Traffic Incidents

Support:

Minor traffic incidents are typically disabled vehicles and minor crashes
that result in lane closures of less than 30 minutes. On-scene responders
are typically law enforcement and towing companies, and occasionally
highway agency service patrol vehicles.

Diversion of traffic into other lanes is often not needed or is needed only
briefly. It is not generally possible or practical to set up a lane closure with
traffic control devices for a minor traffic incident. Traffic control is the
responsibility of on-scene responders.

Guidance:

When a minor traffic incident blocks a travel lane, the vehicles involved in
the incident should be moved from the blocked lane to the shoulder as
quickly as possible.”

2.0 Ohio’s Traffic Incident Management (TIM) Training

TIM Training program specifically discusses multiple ODOT procedures and
Ohio vehicle code laws. ODOT's Transportation Management Center (TMC)
procedures are discussed, providing key information and specific contact information
for responders. This includes information on the ODOT Freeway Safety Patrol and
availability of cameras and message boards for situational awareness and advanced
warning. The training also provides Ohio specific training on the “Removal of Highway
Obstruction” law as it pertains to moving vehicles involved in incidents. The ODOT
Towing and Recovery Incentive Payment (TRIP) Program is discussed, including how it
can assist responders in handling major incidents involving commercial vehicles and
ensure quick and safe clearance.

The Ohio Traffic Incident Management (TIM) Training program is offered to any
agency who responds to an incident scene on the highway and typically includes
ODOT, OSHP, Fire/Rescue, Emergency Medical Services, and Towing/Recovery
personnel.
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A set of Ohio specific incident videos have also been curated specifically for the
Ohio TIM training, to ensure that responders are reviewing incidents and lessons
learned based on incidents that have happened in Ohio.

P. DAMAGE TO I-70 WESTBOUND TRAVEL LANES AS A RESULT OF CRASH

The secondary crash resulted in damage to the I-70 westbound travel lanes and
shoulders. The damage to the I-70 westbound travel lanes was a result of a postcrash
fire which ensued and consumed the 2019 Freightliner combination vehicle, 2015
Nissan Murano, and the rear of the 2009 Van Hool motorcoach. The ODOT repair
consisted of a total length of 350 feet. An approximate 1.75 inches of asphalt concrete
pavement was milled and applied to the I-70 westbound travel lanes and shoulders to
match the existing coarse thickness. The total amount of asphalt concrete pavement
used for the repair work was approximately 156 tons. The repair work also consisted
of installing several raised pavement markers, rumble strips, highway markings, and

performing smoothness profiling before reopening the I-70 westbound travel lanes at
11:00 p.m. EST on November 14, 2023.

Q. DOCKET MATERIAL

The following attachments and photographs are included in the docket for this
investigation:

LIST OF ATTACHMENTS:

Highway Attachment - Original Construction Plans for I-70 Dated 1965

Highway Attachment - Six-year I-70 Traffic Crash Data near Accident Site

Highway Attachment - Cross Slope for I-70 Travel Lanes Dated 1988

Highway Attachment - ODOT Shoulder Rumble Strip Detail

Highway Attachment - ODOT 11-20-2023 Email

Highway Attachment - Ohio Traffic Crash Report at 7:51 a.m. on 11-14-2023
Highway Attachment - ODOT/Drivewyze Relationship and Actions on 11-14-2023
Highway Attachment - ODOT Traffic Operation Assessment Systems Tool Summary

Highway Attachment - April 2020 ODOT Transportation Systems Management and
Operations Study Guidebook
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LIST OF PHOTOGRAPHS:

Highway Photo 1 - View of I-70 westbound travel lanes standing on the right paved
shoulder in the vicinity of the crash looking to the west

Highway Photo 2 - View of I-70 westbound travel lanes standing on the right paved
shoulder in the vicinity of the crash looking to the east

Highway Photo 3 - View of graded area beyond right paved shoulder of I-70
westbound travel lanes in the vicinity of the post-crash fire looking to the east

Highway Photo 4 - View of graded area beyond right paved shoulder of 1-70
westbound travel lanes in the vicinity of the post-crash fire looking to the southeast

Highway Photo 5 - View of graded area beyond right paved shoulder of I-70
westbound travel lanes in the vicinity of the post-crash fire looking to the southeast

Highway Photo 6 - Body cam video still image of the responding officer of initial crash
at 8:14:43 a.m. on November 14, 2023

Highway Photo 7 - Body cam video still image of the responding officer of initial crash
at 8:15:14 a.m. on November 14, 2023

Highway Photo 8 - Body cam video still image of the responding officer of initial crash
at 8:47:26 a.m. on November 14, 2023

Submitted by:

Dan Walsh, P.E., Chair
Senior Highway Factors Investigator
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