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AGENCY SURVEY AND INTERVIEWS

The present study sought information about work zone data environments and agency priorities
through a two-stage information gathering process: a nationwide survey of state transportation
agencies and follow-up interviews with selected work zone engineers who responded to the
survey. The use cases presented in the survey were derived from those described in the FHWA
Work Zone Data Initiative. The survey sought information about agency priorities for work zone
data applications, available work zone data sources, and the extent of coverage for various data
elements. It was conducted using Qualtrics online survey software (Qualtrics 2019) and was
organized into 16 questions (mainly in tabular format) with an estimated completion time of 10
minutes. Respondents answered the questions using a five-point Likert scale.

Survey invitations were sent to traffic engineers, work zone planning engineers, work zone
safety engineers, and transportation planners from all 50 US state transportation agencies. As
shown in Figure 12, 26 states responded to the survey.
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Figure 12. Survey respondent states

Figure 13 shows the major responsibilities of the survey respondents; the majority reported that
they were involved in work zone design, followed by traffic engineering and traffic operations

duties.
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Count of Responses
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Transportation Management Management Management Planning
System Center
Management &
Operations

[=]

Figure 13. Responsibilities of survey respondents
Work Zone Data Use Cases

Several use cases were listed in the survey, and the respondent was asked to rate each choice on
a five-point Likert scale. For the purposes of tabulation, these ratings were converted to a
numerical scale: Extremely Important (5 points), Very Important (4 points), Moderately
Important (3 points), Slightly Important (2 points), and Not at All Important (1 point). While
most of these use cases are highlighted in the WZDI framework, a few were identified or
consolidated through discussions with this project’s TAC and other practitioners.

The use cases listed in the survey and the corresponding tabulation index numbers were as
follows:

Real-Time System Management/Traveler Information Provision

1. Disseminate locations of lane closures to the public and/or first responders (police, fire,
emergency medical services, etc.)

2. Disseminate anticipated start/end times for lane closures to the public and/or first responders

Mobility Performance Measurement
3. Monitor work zone traffic flow and identify the locations of work zone-related delays
4. Monitor traffic flow and delays on detours and alternate routes

Work Zone Impact Analysis
5. Determine the causes of traffic delays in/near work zones
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Figure 16. Typical report from the Wisconsin Hourly Traffic Data Portal

The Wisconsin Lane Closure System (WisLCS, Figure 17) has been operational since 2008
and will be further enhanced in early 2022. The system is used to request and accept lane
closures. Lane closure requests are typically initiated by a contractor and entered by the
project team or by a county highway maintenance crew, since the maintenance of state
highways is performed by counties in Wisconsin. Requests are reviewed by WisDOT staff
and, if found to be reasonable, approved by regional traffic engineers. Information from
WIisLCS is shared with the state traffic management center, 511, and other third parties to
provide work zone lane closure information.
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Closure Request

CONSTRUCTION REQUEST - Asterisk(®) indicates required field.

General Closure Information: Edit | Delete | Capacity | Calendar | Static Priority Roadways

CONSTRUCTION

*Project ID *Bagin County *Primary Contact: *“Phona:
1000-77-13 MILWAUKEE Rebacca Sutton (rsutton/ALL) (202) 789-8200
*Genaral Degcription *End County *Prime Contractar: *Phaone:

Epoxy Pavement Marking - 2015 | MILWAUKEE 123 Construction 123-456- 7800
Var Hwy | SOUTHEAST REGION

WIDE *Hwy * Emergency Traffic Control Contractor Mame: ™ Phones

Local Program 1-43 HB ABE Construction 811-911-0911

ria
Law Enforcermant Narma: Phona
WZ Map Numbar

Other Contact Mams: Phone:

Intesrnal Commant May Affact Adjacent Ragicn
EW SE NE HNC HNW
¥YES mO PO no no

MAINLINE v Daily/nightly ¥

[ Select Time v [N 00 v [ Select Time ¥ [N 00 ¥ |

Figure 17. WisLCS closure request

In the past, many of the WisLCS requests were very general, covering a long section of
roadway and an extended period of time when work might be occurring. In recent months,
Schwark has encouraged closure approvers to require greater specificity and detail.
Currently, WisLCS tracks planned (not actual) closure start/stop times. Although the system
has the capability to track closures on county and municipal routes, it is rarely used for that
purpose.

In the future, Schwark hopes to link WisLCS with the Wisconsin Transportation
Management Plan (WisTMP) system that is used to generate transportation management
plans electronically. This would reduce redundant data entry by allowing closure details from
WIisTMP to be pushed to WisLCS. WisDOT also hopes to be able to link GPS-equipped field
devices such as iPins, iCones, and smart arrow boards to WisLCS to provide more detail on
actual closure locations.
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GAP ANALYSIS
Data Sources and Availability

The transportation agency survey described in the previous section gathered information about
priorities for work zone data applications and the availability of data to support them. The
primary data elements are summarized in Table 8.

Table 8. Data elements, sources, and availability

Data

Element | TYPical Sources Typical Availability

Traffic Probe data (Here, Inrix, TomTom), Good coverage of major freeways,
radar, inductive loops, Bluetooth, or poor coverage of arterials and rural

Speeds toll tag reidentification (rare) highways

Infrastructure sensors (inductive loops
Traffic or radar), short-duration counts from Limited coverage of major
pneumatic tubes or portable freeways, poor coverage of arterials
VUERE | magnetometers; queue warning system | and rural highways

data collected but infrequently used

Data availability often lags days,
weeks, or months behind incident
occurrence

Law enforcement crash reports, traffic
operations center logs

Most states: No data

A few states: Partial data from closure | Some states experimenting with
permits, no data for county/municipal | GPS-enabled work zone devices
roads

Field logs often incomplete or not

Electronic field logs georeferenced

Although specific data sources vary from state to state, the table indicates the availability that is
typical in most of the respondent states.

The survey and interviews indicate that, in general, the most readily available data element is
freeway traffic speeds. Freeway traffic volumes are readily available in states that use
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infrastructure sensors but sparse in states that use probe data. Traffic incident and crash reports
are available in most states, but there is often a considerable time lag between the occurrence of a
crash and the availability of the crash report. Few, if any, states have good data on the actual
location, timing, and extent of lane closures. Some states are experimenting with GPS-enabled
traffic cones or similar devices to help collect closure details; currently, this effort appears to
focus on monitoring the upstream location where the closure begins, with much less emphasis on
gathering information about the downstream location where the closure ends.

Data Gaps

Table 9 compares the readily available data with the functional requirements for several of the
use cases that received the highest importance ratings. For brevity, the first column of the table
combines two very similar use cases: traffic monitoring for work zones and traffic monitoring for
alternate routes. Thus, Table 9 incorporates 9 of the 10 most highly rated use cases derived from
the FHWA Work Zone Data Initiative report. The tenth use case is monitoring contractor
compliance with traffic control requirements; this use case was excluded from Table 9 because it
is not primarily an electronic data exchange function (determining compliance requires manual
on-site inspection, except when the temporary traffic control devices used at the site are visible
from traffic monitoring video).
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Table 9. Current data availability for major work zone performance monitoring use cases

Use Case
Survey importance score

Traffic speed - freeway

Traffic speed - urban arterial

Traffic speed - two-lane rural highway
Traffic volume - pre-construction

Traffic volume - freeway - during construction
Traffic volume - urban arterial - during constr.
Traffic volume - two-lane rural hwy - constr.

Crash/incident start time
Crash/incident end time
Crash/incident severity

Number of lanes open/closed

Upstream location of closure (first cone)
Downstream location of closure (last cone)
All closure coordinates at intersections
Boundaries of two-way one-lane operation

Intended closure start time

Actual closure start time

Intended closure end time

Actual closure end time

Reason for early/late closure end time

Project ID number

Monitor work
zone and alt.
route traffic
flow, identify
locations of

delays

4.63/4.08

v

Desirable
Desirable
Desirable

Desirable
Desirable
Desirable
Desirable
Desirable

Desirable
Desirable
Desirable
Desirable
Desirable

Disseminate Coordinate
anticipated lane | Estimate traffic construction
closure impacts scheduling
start/end times | (queuing, delay) | Evaluate work | internally or Determine
to public, first | for future lane zone traffic with other causes of work |Determine TMP
responders closures safety jurisdictions zone delays effectiveness
4.29 4.27 4.20 3.90 3.87 3.76
Desirable Desirable
Desirable v Desirable v
Desirable Desirable

v v v v

<

v Desirable
Desirable Desirable
Desirable Desirable

Desirable
Desirable
Desirable
Desirable

Planned Loc

P
P
P

Desirable

Desirable

H ‘ I ‘ HIHHH

Desirable Desirable

H
“H 1 IHHI

Required but rarely available
Not required for use case

Contact info for contractor and field engineer Desirable

Work type (mobile/stationary) Desirable v v
Work activity/characteristics Desirable Desirable v
Size of on-site workforce Desirable Desirable Desirable
Types of heavy equipment in use Desirable Desirable Desirable
Current Data Availability Codes

Required and generally available

Required and sometimes available v
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3. Home Screen: User Login

Roadway Closure

Data Management System After credentialing, the user is returned to

the main screen to log in.

Agency

Logo

User Name | janedoel123

PaSSWO rd *kkkkkkkkk

NEW SIGN IN
ACCOUNT
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Select Activity

My Projects

Enter New Closure

Copy Previous Closure

Begin Saved Closure

Modify Saved Closure

End of Shift

Closure All Done

My User Profile
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4. Select Activity Screen: Add First
Project

To get started, Jane needs to select the
project where the lane closure will occur.



My Projects

No projects found!

ADD
BACK NEW

FIND
NEARBY

5. My Projects Screen: Null Project Set

As a new user, there are no projects
associated with Jane’s account, so she taps
the FIND NEARBY button.
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My Projects

Active projects found nearby: 4

--Select Project---

11111A: US 77: Weston - Easton

22222B: Hwy 888: Sutton - Norton

33333C: Main Street: 55th St - 66th Ct

44444D: Hwy 99 Bridge Over Muddy Crk

VIEW OR

ADD
MODIFY

N[=0Y

BACK
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6. My Projects Screen: Autopopulated

Project List

A query of data on the DOT server shows
that Doe Construction was the successful
bidder on four current projects located
within a preset distance (perhaps 100 miles)
of Jane’s current location.

If Jane worked for the DOT instead of a
contractor, this might show projects that are
within 20 miles of the user’s current
location or in the district/region where the
employee is based.

The project Jane is working on is on the
local system, so it didn’t show up on the
DOT bid list. Jane taps the ADD NEW
button.



Add New Project

USE CURRENT
LOCATION

Route
Number

Route
Name

West or
South Limit
East or
North Limit
Mileposts/
Landmarks

County
Name(s)
Charge
Code
Project
Phases

Expected
Start Date

Expected
End Date

BACK

Z99

old Hwy 6

Bruce Rd

Hwy 415

Mile 107

Mile 108

Marsh,
Tallgrass

98765D

ADD
3RD

10/22/2019

11/30/2019

CONFIRM ‘

7. Add New Project Screen

Jane taps the USE CURRENT LOCATION
button, and the app finds that her truck is
sitting on County Highway Z99, also
known as Old Highway 6. This info is
added to the Route Number and Route
Name fields automatically. Then Jane
manually enters the project limits.

Mileposts or landmarks can be used as
descriptors or to tie the project to reference
point-based GIS systems.

GPS data show that Highway Z99 runs
along the county line of Marsh and
Tallgrass Counties, so those associations
are added automatically. Jane adds her
charge code and indicates that this is a one-
phase project.

By tapping the calendar icon, Jane can add
the start and end dates for the project.
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Confirm Project Location

Dist: 1.21 miles (1.96 km)

BACK

Legs: 1

ADD
LEG

CONFIRM
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8. Confirm Project Location Screen

Based on the data provided on the previous
screen, the app displays the project location
and length data.

Jane taps CONFIRM to indicate that the
information is correct.



Select Activity

My Projects

Enter New Closure

Begin Saved Closure

Copy Previous Closure

Modify Saved Closure

End of Shift

Closure All Done

My User Profile
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9. Select Activity Screen: Entering
First Closure

Jane can now set up a closure that will be
associated with the project.



10. Select Project for Closure Screen
Select Project for Closure

The Z99 project now appears on Jane’s

--Select Project--- . .
project list.

98765D: 299 Old Hwy 6: Bruce Rd - Hwy 4

11111A: US 77: Weston - Easton

22222B: Hwy 888: Sutton - Norton

33333C: Main Street: 55th St - 68th Ct

44444D: Hwy 99 Bridge Over Muddy Crk

ADD
BACK NEW SELECT
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Enter New Closure

Road No:
Road Name:
South Limit:

North Limit:
Job Length:
Job Legs:

Z99

Old Hwy 6

Bruce Rd

Hwy 415

1.21 miles (1.96 km)
2

Dist: 0.73 miles (1.18 km)

BACK

Legs: 1

ADD

LEG

CONFIRM
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11. Enter New Closure Screen

Jane uses the map pins to identify the
location of the closure within the project
limits.



12. Add Site Photo to Closure Screen
Add Site Photo to Closure

Z99 Old Hwy 6: Bruce Rd — Hwy 415
Closing 0.73 of 1.21 job miles
Closing 1 of 1 job legs

Jane can add site photo(s) to show what is
being worked on, to document that the
traffic control is set up properly, etc.

Date: 06/22/2018 05:57:32PM Photo metadata such as the date, time, and

GPS: 42.97445 -90.03414

User: Doe, Jane Q. GPS coordinates are obtained from the

EXIF file associated with the photo.
SKIP RETAKE SAVE
PHOTOS PHOTO PHOTO

SAVE AND

TAKE ANOTHER
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Enter Closure Details

Z99 Old Hwy 6: Bruce Rd — Hwy 415
Closing 0.73 of 1.21 job miles
Closing 1 of 1 job legs

Affected Directions
M to NW
M to SE

BACK

CONFIRM
& CONT

SAVE &

STOP

83

13. Enter Closure Details Screen

Based on the map data, the system knows
that Z99 runs on a northwest-southeast
alignment. Jane clicks the two checkboxes
to indicate that both directions will be
impacted by the closure.

Jane is ready to add the closure timing
information but needs to take a phone call,
so she taps the SAVE & STOP button.



Select Activity

My Projects

Enter New Closure

Copy Previous Closure

Begin Saved Closure

Modify Saved Closure

End of Shift

Closure All Done

My User Profile

14. Select Activity Screen: Modifying a
Saved Closure

After taking the call, Jane clicks the
MODIFY SAVED CLOSURE button to
finish setting up the closure.




Enter Lane Details
Z99 Old Hwy 6: Bruce Rd — Hwy 415

Closing 0.73 of 1.21 job miles
Closing 1 of 1 job legs

2 of 2 Northwest-bound
Lanes Closed
NWB Shoulder Closed

v ox[x x

| | X
1 11Tt

1 of 2 Southeast-bound
Lanes Closed
SEB Shoulder Open

Two-Way One Lane
Operation

N[=2q)
BACK coNFiRM

15. Enter Lane Details Screen

The system is tied to a database with lane
configuration data. Jane taps the
appropriate icons to indicate that the two
northwest-bound lanes, the northwest-
bound shoulder, and one southwest-bound
lane will be closed and that there will be
two-way one-lane operation during the
closure.

If the site had not been in the lane
configuration database, Jane would have
needed to select the lane configuration from
a menu.
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Enter Closure Timing

Z99 Old Hwy 6: Bruce Rd — Hwy 415
Closing 0.73 of 1.21 job miles
Closing 1 of 1 job legs

Closure

Start Date TOMORROW

Closure

End Date

Expected | s - -

start Time | IEN

Expected | s - -

Reopening

Duration 7 hr 00 min

Status | g - =

Check Alert

15 min before reopening

ADD 2ND
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16. Enter Closure Timing Screen

Next, Jane tells the system when the
closure will occur and asks it to send her an
alert 15 minutes before the scheduled end
time.



Enter Closure Details

Z99 Old Hwy 6: Bruce Rd — Hwy 415
Closing 0.73 of 1.21 job miles
Closing 1 of 1 job legs

Start: Today 8:45 AM (40m from now)
End: Today 3:45 PM (7h 20m from now)

N STATIONARY

Type

MOBILE

Work Activity |- Select Main Activity —
Demolition

Paving

Pavement Marking

Sign Replacement
Guard Rall

Landscaping

OPTIONAL
BACK INFO DONE
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17. Enter Closure Details Screen

This screen gathers information about the
characteristics of the work currently
underway. This is the last mandatory data
entry screen.

Jane indicates that this closure will be
STATIONARY and the work activity will
be BASE PATCHING.

Some of the work types are greyed out
because the DOT database indicates that
Doe Construction does not perform bridge
work or minor maintenance.



18. Optional Closure Details Screen
Optional Closure Details

799 Old Hwy 6: Bruce Rd — Hwy 415 O_ptr:orr:ally, Jane can gs;omate GPS de(\jncefs
Closing 0.73 of 1.21 job miles with the upstream and downstream ends o
' ‘ the closure. These might be phones, trucks,

Closing 1 of 1 job legs iCones, smart arrowboards, etc.

Start: Today 8:45 AM (40m from now)
End: Today 3:45 PM (7h 20m from now)

THIS PHONE

Upstream
GPS Device Select...

NONE

Downstream
GPS Device

PEOPLE
BACK & EQUIP DONE
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People & Equipment

Z99 Old Hwy 6: Bruce Rd — Hwy 415
Closing 0.73 of 1.21 job miles
Closing 1 of 1 job legs

Start: Today 8:45 AM (40m from now)
End: Today 3:45 PM (7h 20m from now)

Doe Construction — Crew #1
M Barrett-Brown,
Elizabeth
O Clemens, Samuel
“Mark”
™ Doe, Jane Q.
(foreman)

M Tolstoy, Leon
Doe Construction — Crew #2

O Douglas, Frederick

0 Eliot, George
(foreman)

O Whitman, Walter

People

Backhoe #205
Excavator #251

Truck #129

Truck #142

Paver #301
Roller-Compactor #515
Roller-Compactor #519

Equip

ROROR®REO

DONE

19. People & Equipment Screen

Doe Construction uses this optional screen
to track how well the company’s people
and equipment are being utilized. The
company uses these data to find
opportunities to reduce costs and might also
use the data to determine when to invest in
additional construction equipment.
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Select Activity

My Projects

Enter New Closure

Begin Saved Closure

Copy Previous Closure

Modify Saved Closure

End of Shift

Closure All Done

My User Profile

20. Select Activity Screen: Starting the
Physical Closure

All of the closure info is entered and ready
for work to begin.
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ALERT

Scheduled Lane Closure

Z99 Old Hwy 6: Bruce Rd — Hwy 415
Closing 0.73 of 1.21 job miles

Start: Today 8:45 AM (15m from now)
End: Today 3:45 PM (7h 15m from now)

DELAY START BEGIN

TIME 15 MIN NOW
BEGIN IN

MODIFY 15 MIN

21. Scheduled Closure Alert

The closure is scheduled to begin at 8:45
a.m.

At 8:30 a.m., the system generates an alert
to remind Jane that her project is about to

begin. Jane can start the closure or snooze
the alert if the crew is not ready.

The status information is automatically
transmitted to the DOT traffic management
center.
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Select Activity

My Projects

Enter New Closure

Begin Saved Closure

Copy Previous Closure

Modify Saved Closure

End of Shift

Closure All Done

My User Profile

22. Select Activity Screen: Initiating a
Personnel Change

At lunch time, Jane needs to go to another
jobsite, so she taps the END OF SHIFT
button to change the personnel associated
with this closure.
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Change People & Equipment

Z99 Old Hwy 6: Bruce Rd — Hwy 415
Closing 0.73 of 1.21 job miles
Closing 1 of 1 job legs

Start: Today 8:45 AM (3 h 30m ago)
End: Today 3:45 PM (2h 30m from

now)

People

23. Change People & Equipment

Jane can use the CHANGE PEOPLE &
EQUIPMENT screen to indicate that
George Eliot will be in charge of the
project for the rest of the day.

Doe Construction — Crew #1
M Barrett-Brown,
Elizabeth
O Clemens, Samuel
“Mark”
O Doe, Jane Q.
(foreman)
M Tolstoy, Leon
Doe Construction — Crew #2
0 Douglas, Frederick
M Eliot, George
(foreman)
O Whitman, Walter

Equip

Backhoe #205
Excavator #251

Truck #129

Truck #142

Paver #301
Roller-Compactor #515
Roller-Compactor #519

NRRROOO

DONE
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ALERT

End of Scheduled Closure

Z99 Old Hwy 6: Bruce Rd — Hwy 415
Closing 0.73 of 1.21 job miles

End: Today 3:45 PM (15m from now)

DELAY END DONE
5 MIN NOW
DONE AT
MOBIEY 3:45 PM

24. Alert: End of Scheduled Closure
The closure is scheduled to end at 3:45 p.m.

At 3:30 p.m., George gets a reminder that
the closure is scheduled to end in a few
minutes.

If George advances or delays the scheduled
end time, the change is automatically
transmitted to the DOT traffic operations
center.

The crew is on track to finish by 3:45, so
George taps the DONE AT [SCHEDULED
TIME] button.
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Select Activity

My Projects

Enter New Closure

Begin Saved Closure

Copy Previous Closure

Modify Saved Closure

End of Shift

Closure All Done

My User Profile
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25. Select Activity Screen: Ready to
Reopen Lanes

At 3:37 PM, the crew has wrapped up for
the day and reopened the lanes, so George
taps the CLOSURE ALL DONE button.



Closure Completion

Z99 Old Hwy 6: Bruce Rd — Hwy 415
Closing 0.73 of 1.21 job miles
Closing 1 of 1 job legs

Planned Start: Today 8:45 AM
Actual Start:  Today 8:45 AM
STARTED ON TIME

Planned End: Today 3:45 PM
Actual End: Today 3:37 PM
DONE 8 MIN EARLY

Notes

10 minute rain delay at 2:40 PM.
Replaced hydraulic hose on roller
#515.

CONFIRM &
COPY FOR

CONFIRM

TOMORROW
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26. Closure Completion Confirmation
Screen

The system provides a comparison of the
planned and actual start and end times.

George adds some freeform notes about the
day’s activities and then presses the COPY
FOR TOMORROW button, which
duplicates all of the location and timing
information so it can be used for the next
closure.



Select Activity

My Projects

Enter New Closure

Begin Saved Closure

Copy Previous Closure

Modify Saved Closure

End of Shift

Closure All Done

My User Profile

SIGN OUT

27. Select Activity Screen: Modify or
Sign Out

If tomorrow’s closure will be the same as
today’s, George can sign out. Or, if need
be, she can tap the MODIFY SAVED
CLOSURE button to adjust the start/stop
times, the specific lanes that will be closed,
etc.
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