


Wrong-Way Driving Data



Utah Wrong-Way
Crash Data
2010-2021

Crash Type Legend:

e NO Injury
Possible Injury
Minor Injury
Serious Injury

e Fatal



Interstate Wrong-Way Crash Severity




UDOT Wrong-Way Driver Mitigation Approach

1. Identify locations with wrong-way driver
history

2. Install wrong-way detection <=
3. Study wrong-way Incidents <=
4. Upgrade roadway to current standards

5. Install real-time driver feedback/alert system



Wrong-Way Driving Mitigations - Passive

- Additional signs

. Lowered/Raised signs

« Flashing Signs (full time)

- Red Tape (retro-reflective)
. Pavement Markings

« UDOT’s current standard


http://www.youtube.com/watch?v=_XXJqEY-sXk

UDOT Std. Dwg. Wrong-Way Signing & Striping

LEGEND

BARRIER OR POST MOUNTED SIGN
PLACE APPROPRIATE LANE-LUSE PLACE WRONG-WAY ARROW PAVEMENT WITH ONE WAY (R6-1) SIGNS
ARROW PAVEMENT MARKINGS MARKINGS AT NON-FLASHING WRONG WAY SIGNS
AT RAMP TERMINAL (SEE NOTES C. D) BARRIER OR POST MOUNTED SIGN

+
S WRONG-AWAY ARROW PAVEMENT MARKING
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+ t b

5 /4 =/ g

~, + -
| 2500 ! 2500 | L
s /J'

S
54" x 18°
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54" x 187
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PAVEMENT MARKING DETAIL
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L

235"

R5-1a SIGN

42" x 30°

SOLAR POWERED
CONTINUOUSLY
FLASHING LEDS
IN BORDER

(SEE NOTE 4)

RE-1 SIGN R5-1a SI1GN
FOR SIGM SIZE, 42" x 30"

SEE MOTESE.F

SEE NOTE 2 SEE NOTE 2




UDOT WWD Pilot Study Locations



. |-15 Northbound & 2100 South Interchange
Mountain View Corridor (SR-85) & 12600 S
- Park Lane (SR-225) & US-89 Southbound



-15 NB /2100 S SLC



Mtn. View Corridor (SR-85) & 12600 South



Park Lane (SR-225) & US-89 Southbound



Park Lane (SR-225) & US-89 Southbound

7/18 10:45 PM and
7/20 7:46 PM
7/20 8:39 PM
7/21 12:32 AM
7/26 10:25 AM
7127 12:29 AM
7/27 10:20 PM
7/28 11:27 PM
7/28 11:42 PM
7/30 10:05 AM
7/30 8:23 PM
Etc.



Pilot Study Results
1-15 & 2100 South NB Interchange — No WWD Recorded

Mountain View — one WWD Video Captured - 8/11/2018 7:53 PM



Park Lane (SR-225) & US-89 Southbound



Replace

green : Add “No Right
balls with Add “No Right Turn” Turn”OSiglgl
arrows blank-out sign
Remove

radius stripe
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Replace green

Add direction & balls with
route pavement arrows
messages
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Results from Park Lane & US-89 improvements:
- Wrong-way incidents reduced roughly from 1/day to 1/month




UDOT’s Next Steps

. Funded a $500,000 Project to place equipment at

selected intersections throughout the State

. The purpose of the additional locations is data

collection

. UDOT will only pursue active countermeasures Iif

we can’t correct the issues with static signing

. Develop a Document Outlining Goals of Project



UDOT Kickoff Meeting
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e List of Study
Develop Locations

Concept * Secure

10/18 - Funding
7119 * Select
Supplier

Project Phases

.Suppliel‘
Coordination

eProcurement
Advertising

*Re-
Installation

*Covid-19
Delays

Mitigation

2/21 -
Present

*Monitor
intersections

«ldentify
issues

*Develop
solutions
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WWD Camera Location Meeting

[ Dec | Wrong-Way Driving Thermal Camera Loca...

1 7 View on Google Calendar
Mon pr When  Mon Dec 17, 2018 13:30 — 14:50 (MST)
Where  UDOT_RM-TC Room 133

Corey Coulam, thnlinson@utah.gov, UDOT_RM-TC Room 133, jamiemackey@utah.gov, jleonard@utah.gov...

Wrong-Way Driving Thermal Camera Locations

Region TOEs - please delegate this to the staff you'd like to have involved.

We are going to produce the initial list of WWD thermal camera locations - we have 40-43 locations and will discuss as follows:

1:30-1:45 - overview, conference call setup, etc.
1:45-2:00 - Region 1 locations

2:00-2:15 - Region 2 locations

2:15-2:30 - Region 3 locations

2:30-2:45 - Region 4 locations

2:45-3:00 - Reviaw list and finalize.

Hegion staff may choose whether they want to sit through the whole meeting or just sign in for their time.

Please come prepared to identify locations where you want to look for wrong-way driving.
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UDOT is planning to install roughly 40 thermal imaging cameras
to detect wrong-way driving. This document lays out the plan for
data collection and evaluation

Key Questions

These are the guestions that we expect to answer with the 40
camera test installation:

« Data analysis Questions

- What is the incidence of wrong-way incursions on UDOT
ramps?

- What are the characteristics of ramps and cross streets with
high numbers of wrong-way incursions?

- What percentage of observed wrong-way detections are
reduced by roadway feature changes?



« Signals Questions:

- Can the thermal imaging camera be effective for ramp signal
detection at the same time as it checks for wrong-way
drivers?

- Are there weaknesses in signal designs with WWD
occurrences? (Mast arm signing/signal indications, etc.)

« Control Room Question:

- Can the wrong-way detection be integrated into the TOC
control room - and if so, what are the best practices that
should be adopted?

- Manpower reguirements?

o Triage/priority requirements if we have multiple WWD
Incidents

- Software requirements

- Cost-benefit for control room software/hardware/manpower



« Control Room Question cont.:

- Software requirements
- Cost-benefit for control room software/hardware/manpower

o Test Conclusions:

- Given the answers to the above - recommend what system,
If any, should be made standard on UDOT ramps.

These are the questions that will not be answered with
the 40 camera test:

- Do thermal imaging cameras reduce wrong-way
crashes? Sample size is too small.

- Do thermal imaging cameras miss wrong-way detections -
we might find this out, but only if we have a major crash on
a missed detection



Scope:

« Kickoff Meeting

|dentify locations

37 Cameras

Install equipment

Monitor intersections

ldentify issues

Develop solutions
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Proposed Sites from Kickoff Meeting

Region 1 — 11 locations
Region 2 — 11 locations
Region 3 — 9 locations

Region 4 — 6 locations



Additional WWD Project Goals Cont.

Wanted to include the following:
e Unconventional Interchange
 Diverging Diamond Interchange (DDI)
« Single Point Urban Interchange (SPUI)
e Continuous Flow Intersection (CFl)



Unconventional Interchange — Spanish Frk.



Diverging Diamond — St. George



Southern Parkway SPUI — St. George



University Parkway CFl - Orem



WWD Project Equipment



FLIR Thermal Imaging Sensors

Can be used for:

« Vehicle and bicycle presence
detection

« Vehicle and bicycle counting,

« Pedestrian presence detection,

« Pedestrian counts

 Traffic data collection

o Traffic flow monitoring

« Wrong-way driver detection
(requires extra license)



Thermal Traffic Detector - TrafiSense

Doesn’t need light to operate

Uses thermal energy emitted from vehicles and
bicyclists

Several models available

Maintenance — Clean Lens every 3-5 years



TrafiSense Model — Pilot Sites Model

Model: TrafiSense BPL 317
Compression H.264, MPEG-4,
MJPEG (dual stream)

Resolution QVGA (336x256)
~OV: Horizontal: 17° Vertical: 13°
-rame Rate 30 FPS

Number of Detection Zones:

- 24 Vehicle presence zones
- 4 Bike presence
- 8 Inverse direction zones



TrafiSense vs. TrafiSense 2 Comparison
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TrafiSense Camera View



Functionality

Mumber Detection Zones

45

Vehicle presence, Bicycle presence,
Wehicle and bicycle counting,
Pedestrian presence, Traffic data,
wrong-way driver detection

24 vehicle presence zones \ 8
bicycle presence regions \ 8
pedestrian zones \ 6 traffic data
zones \ 6 wrong way driver zones

Vehicle presence, Bicycle presence,
Vehicle and bicycle counting,
Pedestrian presence, Traffic data,
wrong-way driver detection

24 vehicle presence zones \ 8
bicycle presence regions \ 8
pedestrian zones \ 6 traffic data
zones \ 6 wrong way driver zones

“ehicle presence, Bicycle presence,
YWehicle and bicycle counting,
Pedestrian presence, Traffic data,
wrong-way driver detection

24 vehicle presence zones \ 8
bicycle presence regions \ 8
pedestrian zones \ 6 traffic data
zones \ 6 wrong way driver zones
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Functionality

Mumber Detection Zones

a7

Vehicle presence, Bicycle presence,
Wehicle and bicycle counting,
Pedestrian presence, Traffic data,
wrong-way driver detection

24 vehicle presence zones \ 8
bicycle presence regions \ 8
pedestrian zones \ 6 traffic data
zones \ 6 wrong way driver zones

Vehicle presence, Bicycle presence,
Vehicle and bicycle counting,
Pedestrian presence, Traffic data,
wrong-way driver detection

24 vehicle presence zones \ 8
bicycle presence regions \ 8
pedestrian zones \ 6 traffic data
zones \ 6 wrong way driver zones

“ehicle presence, Bicycle presence,
YWehicle and bicycle counting,
Pedestrian presence, Traffic data,
wrong-way driver detection

24 vehicle presence zones \ 8
bicycle presence regions \ 8
pedestrian zones \ 6 traffic data
zones \ 6 wrong way driver zones



TrafiSense2 Camera View



TrafiSense2 Equipment



TrafiSense2 Equipment



TrafiSense2 Equipment



TrafiSense2 Equipment



Vibration Mitigator



Installed Vibration Mitigator



Consultant Kickoff Meeting
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Consultant Design Schedule



Vendor Provided Camera Site Design



Concept Design Using Raven Tool



Concept Design Using Raven Tool



Concept Design Using Raven Tool



Concept Design Using Raven Tool



Concept Design Using Raven Tool



Concept Design Using Raven Tool



Concept Design Using Raven Tool



Concept Design Using Raven Tool



Summarize Field Data and Concept Design
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Typical Notes Associated with Design Layout



SFM Order List for WWD Equipment

IPr::rjec:t & Accounting Information UDOT Contacts Pickup & MNotification
Pin #:[16723 R.E. Motify:|<name=
Date: | 26-Aug-19 Ph: Ph:
Project #: |F-STS9(523) Email: Email:
Project Name: |'Wrong Way/incident Detection
Signal Location: | MULTIPLE P.M. | Troy Torgersen Pickup:|=name=
Ph:|435-395-0711 Ph:
Unit (Crg): | 7009 Email; | tergurzenEutah.goy Email:
Approp: | XEC
Activity: Special Orders: OTHER:
Function: Poweder Coat Finish Poles (Check The Box...) Contractor:
Program # (CID) Color: Ph:
FPhaze:|125 Drop Ship Poles | Address Email:
OPTIONAL ITEMS: |* 100 Day Lead Time
Motify When FULL Order Ready Onhy Mame: Designer:|Brad Lucas
Motify As tems Available  (Check Either box) Street: Ph:|801-243-8568
Date Needed: Cty / 5t Email: | klucazbeplochnor com
SPECIAL ORDER TOTAL:
NOTES:

$345,610.24




SFM Order List for WWD Equipment

CUSTOM ORDER ITEMS Vendor Lead Time:  —
—~ TRAFISENSE 2 632 W/SUNSHIELD (WWD) (S) EA | 30 55071 $152,142.60
TRAFISENSE 2 645 W/SUNSHIELD (TFC) (S) EA | 11 $5,071 [  $55,785.62
TRAFISENSE Tl BPL2 EDGE 48VDC (WWD) (S) EA | 39 51142 [ $44538.00
WRONG WA LICENSE EA | 41 5750 [ $30,750.00
TRAFISENSE 48V PS ASSY EA | 39 599 [ $3,861.00
TRAFISENSE BIU PORT INTERFACE MODULE (PIM) EA | 39 5760 [ $20,991.00
- GUSSETED TUBE W/VINYL INSERT, 1-1/2" TOE X 587, ALUM AB-2003-55-PNO EA | 33 541  $1,353.00
—~ ASTRO-BRAC STELLAR CLAMP KIT, 28" BAND MOUNT, ALUM AS-3004-23-PND EA | 33 579 [ $2,607.00
55081000621 |CISCO 8-PORT ETHERNET SWITCH aeidbegutogl I N 5750 [ $750.00
55081000616 |FIBER JUMPER, SMF, LC-ST, DUPLEX, 3  [Tupical- Order 2 per switch) - Use wi CISCO EA 2 $16.01 i 532.02
— EA
_ EA r
STATE FURNISHED MATERIALS TOTAL: $321,810.24
55085000485 |VIBRATION MITIGATOR  (Required For All60' Ams) | uz7esas | Ea | 28 | %850 [ $23,800.00 |
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Materials Order List for WWD Equipment



Materials Order List for WWD Equipment



Email sent to Procurement

Lucas, Brad <blucas@hwlochner.com= = Wed, Oct 9, 2019, 6:35 PM g “—
to Penni, me -

Penni,

Here are the files for advertisement. Will you add the Solicitation number? Please let me know if we need to make any changes or
yvou need additional inforrmation.

Thanks,

Brad

Brad Lucas, PE, PTOE
FProject Manager/Traffic Engineer
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Attachment E - Bidding items

A |Pricing for the items below must include all materials/labor/equipment to complete the work in accordance with current UDOT Standard Drawings & Specifications.
B |Unless specifically stated for an item, all materials and eguipment are to be contractor furnished.
C Mobilization will be paid as defined in the IFB; (1) full site mob value per area, per project, with all other sites in that area paid at (1/4) mob for that project. Mo additional mobilization
payments will be made for return trips to the same site. A "site” iz defined a= and interzection or freeway interchange
D |Traffic control wil be paid as defined in the IFB; pre-approval and inspection are required for payment of any TC item.
DESCRIPTION Unit Oty Conditions & Definitions Unit Price Total
Mobilization - By Area
" . o
1 |Dgden North Area Lump 535 In_u:ludes al! of Northern Utah past the Weber/Davis county line; Weber, Morgan, Box Elder, Cache, 5 80000 1.800.00
Rich counties, etc.
3 |=ak Lake Area Lump 375 :2;:33:5 Davis, Salt Lake, Summit, Tooele counties, as wel as surrounding areas on the same 5 800,00 2.000.00
" . . . .
3 |Provo Ares Lump 535 Includes .Uti':lh and Wasatch counties, Heber valley, US-5 to Soldier Summit, Nephi, and 5 800,00 1.800.00
surrounding areas.
. e . .
4 |Southwestern Utah Lump 150 Includes the pedﬂr City area, Washington County, Kanab, the south end of the US-89 corridor, § 350000 5. 350,00
and surrcunding areas.
Traffic Control (TC) -
Includes providing and transport of all traffic control materials to/from project site as required for
g Project Traffic Control Lump 100 a upoT Standard-Djrav..'lng compliant TC setu!:-; zigns, barrelz, VNS, etc. o 5 450000 4.500.00
Includes zet up, maintain, and remove a specified lane or shoulder closure. No "Maintain™ tems
may be charged here for removal of the devices. Includes preparation of traffic control plans.
Wire [ Electrical -
6 |IMSA 20-1, 4 wire, AWG 14 gage (Signal cable) Foot 9,630.00(|Includes landing of wires in the cabinet and at the device. 5 1.50 14,445.00
Devices -
7 |Vibration Mitigator - State Furnished Each 28.00|Installation onhy. 5 300.00 8,400.00
2 |IR Detector - State Furnished Each 33 00 Includes mounting, installing astro bracket, driling access hole, and all detector wire camera and 5 500,00 16.500.00

cabinet terminations. Includes aiming as required to make unit work.

If unifermed police officer is reguired it will be pass through
cost

Bid Total

35,653.00
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Construction Kickoff Meeting
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Construction Kickoff Meeting Summary Notes

PIN 16723 Construction Kickoff Meeting
11-25-19

1. When does CVE plan on starting on the project?

CVE plans on starting the project on Dec. 2, 2019. They will start in Region One
with one crew only and work their way south until they are finished. The one running
the CVE's Crew is named Josh. CVE has a requirement to be completed by the end
of the year with their project.

Eric will provide a detailed schedule showing the starting intersection and each

intersection thereafter in order so the Timing Group can plan their efforts to integrate
each location.
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3. The Timing Group will begin integrating the FLIR System into the controller starting

one week behind CVE, so they will begin Dec. 9, 2019. They will be verifying the
camera setup, Field of View (FOV), assigning detection to channels etc.

. Adam, a representative from AM Signal, will fly out and help as needed to assist the

Timing Group on December 9, 2019. He will be there to train the Timing Group to
ensure that the integration of the zones, channel assignment etc. are setup correctly
for each of the locations. He will be on-site for at least 2-days to help them with the

training of how to setup each location.

Then, after the cameras are setup, AM Signal will need to help bring the cameras
into the FLUX system (FLUX Integration) which is the system that gathers the
information from the cameras and there is a server at the TOC reserved for this.

An option is to wait until all the cameras are setup and do it at one time, which may
take up to one day, or wait until a group of cameras are setup, say 10, to work
through in small increments until they are all integrated was discussed. No decision
was made today but will wait to see how it is going in the field to make a decision.

. Does the signal timing group know what they are responsible to do?

Roy’s group will setup the cameras to: 1) Place detection zones to replace the
existing Stop Line Detection using Wavetronix Matrix, if present, 2) create zones to
detect wrong-way driving, 3) create zones to detect and count bicycles.

As discussed before and in my opinion, | wouldn’t remove the detection cabling for
the Wavetronix System in case the FLIR System doesn’t work as we want it to.


Presenter
Presentation Notes
All,�
The Wrong-Way Project has run into another issue, the first issue is too large of wiring specified for the camera to the cabinet.  This has been resolved.  �
While working on the design of the project, we were focused on getting the cabling to the cabinet.  We looked at a few of the cabinets to see if we needed anything.  What I failed to convey clearly enough was the WWD Systems uses a card in the detector rack to send the detection to the system.  

Yesterday while in the Ogden area, this became an issue.  The cabinet only had one detector rack and that was being used for other equipment.  They are now trying to find a second detector rack to place in the cabinet for the FLIR System.  That cabinet has the extra space to add another rack.�
So, what we would suggest is that the proposed locations be looked at to ensure that you have space to be able to install the FLIR equipment in the cabinet.  

If there is existing Wavetronix equipment in the cabinet and the WWD System replaces the Wavetronix Matrix System(s), then there should be space available for the FLIR Card. �
I know that in the past, we have purchased cabinets that came with two detector racks but only one is being used.  In those cases, you may be able to use the extra rack for the WWD locations that need a second rack.  �
We also found out that at the Pioneer Crossing and Redwood Road location, which was added late in the process, the cabinet is a 48V system so different equipment is needed there.  Roy Gregerson is working with AM signal on this.

And, there is also a possibility on DDI intersections that we may not have the physical space to add another detector rack and the ones in there are already full.  This is being looked at as I am writing this.  

The information that we are gaining from this project will help us with future installations so please be patient and lets work together on this.

Troy

PS CVE's original plan was to start in Region one and work its way south to Region Four.  There has been a change in plans.  They will be heading to Region Four next week because they already have some working going in the area.  I'll work with Eric Ward to ensure that they keep our crews updated on their schedule. 


FLUX Software Camera Setup
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Live stream video of detection setup
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Recorded Video of WWD Iincident
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System Preferences

Comment Library Event names

Cata Integration Traffic events Technical events

Device communication

Event Use customised name Customised name

_ Animal - large L .

Event storage Animal - small I—l

Event Time on Day Might I—l

Image Fallen Object L

Image sequence Fire Mert L E

Licensing Inverse Direction Iﬂ Wrong-viay Incident

IS servers Level of Service 1 L

Passwaord Level of Service 2 L

Real-time Level of Service 3 I_l

Recorded video Lewel of Service 4 I—l

ounds bedestrian [+] Ped Counts

Streaming video Pedestrian Occupancy 1 L

User defaults L

Lo J| cancet |
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Web Based Camera Setup

FLIR Live View Setup



Order

= ‘ Map|", ‘ SIG,

TrafiSense Camera Naming Convention

Signal Location Naming Convention in System

Done

Additional Notes

Region 1 Camera Locations

1 7 5176 Sig.#5176: 15 SB Exit Ramp to 12th St (1200 S / SR-39) -Marriott 12th St (1200 5/ SR-39) & |15 5B Ramps - Marriott-Slaterville X
2 6 5159 Sig.#5159:-15 NB Exit Ramp to 12th St (1200 S / SR-39) - Marriott 12th St (1200 5/ SR-39) & 15 NB Ramps - Marriott-Slaterville X
3 4 5143 Sig.#5143:1-15 NB Exit Ramp to 21st St (SR-104) - West Haven 21st St (SR-104) & 1-15 NB Ramps - West Haven X
4 i) 5045 Sig#5045: 21st St (SR-104) EB Dir. @ Wall Ave (SR-204) - Ogden 21st St (SR-104) & Wall Ave (SR-204) - Ogden X
5 5 5145 Sig.#5145:-15 SB Exit Ramp to 21st St (SR-104) - West Haven 2100 S (21st St/ SR-104) & 15 SB Ramps - West Haven X
6 2 5026 Sig.#5026:-15 NB Exit Ramp to Riverdale Rd (SR-26) - Riverdale/Roy Riverdale Rd (SR-26) & NB 115 Exit Ramp - Riverdale/Roy x
T 3 5346 Sig.#5346:1-15 SB Exit Ramp to 2600 S (SR-93) Via 800 W - Woods Cross | 2600 S (SR-93) & 15 SB Ramps (Via 800 West) Woods Cross/North Salt Lake x
B 1 s212 Sig.#5212:1-15 NB Exit Ramp to Park Lane (SR-225) - Farmington Park Lane (SR-225} & NB On-ramp / Lega SR-67) NB Off-ramp - Farmington X
— - R
9 1 =201 Sig#5201:US-89 SB to Park Lane - Farmington Park Lane (SR-225) & US-39 SB Ramps - Farmington x |One of eriginal three locations. Qlder camera. Upgrade to new camera? Will
update to newer TrafiSense 2 Camera.
Total g
locations
Region 2 Camera Locations
10 10 7230 Sig.#7230:1-80 WB Exit Ramp to 1300 East, SLC 30 WB Off-ramp / 2290 S & 1300 E - Salt Lake City X
il 9 76817 Sig#7616:-15 5B Exit Ramp to 2100 South (SR-201) @ 600 West-SLC  |2100 S (SR-201) & 15 5B Ramps / 600 W X
12 18 o074 Sig.#7074: 115 NB Exit Ramp to 5300 5 (SR-173): EB MVMT - Murray 5300 5 (SR-173) & -15 SPUI (NB Exit Ramp) X |IP address correct as of June 1, 2020,
13 18 7074 Sig #7074: 15 NB Exit Ramp to 5300 5 (SR-173): WB MVMT - Murray 5300 S (SR-173) & 15 SPUI (NB Exit Ramp)
14 15 7112 Sig#7112: 1215 WB Exit Ramp to Redwood Rd (SR-68) - Taylorsville 215 S WB Off-ramp/Shopko & Redwood Rd (SR-58) - Taylorsville X
Will we be getting a port available? We cannot record any WWD with out this. Note:
. No room in the cabinet as it presently sits without major rewiring and
15 14 7114 1 6200 S & Red d Rd (SR-88) (South h to Red d Road) - Tayl I
ma sgwoo € ) (South approach to Redwood Road) - Taylorsvile getting new IP assignments. Cabinet is already full. Pulled out of project
for this reason.
16 16 7065 Sig.#7T085: NB Bangerter Hwy. Exit Ramp to 7000 South - West Jordan 7000 S & Bangerter Hwy (SR-154) SPUI (SB Exit) - West Jordan X
7 16 7065 Sig.#T065: SB Bangerter Exit Ramp to 7000 South - West Jordan 7000 S & Bangerter Hwy (SR-154) SPUI (SB Exit) - West Jordan x
18 11 7308 Sig#7S08: S8 Min. View Corridor (SR-85) to Porter Rockwell Bivd. Porter Rockwell Bivd & SR-85 SB (Mountain View Corridor) - Herriman X
19 12 7309 Sig #7509: NB Min. View Corridor (SR-85) to Rosecrest Rd. (14400 5) Rosecrest Rd (14400 5) & SR-85 NB (Mountain View Corridor) - Herriman X
20 13 7522 Sig#7522: SB hin. View Corridor (SR-85) to 8000 South (SR-208) 5000 S (SR-209) & SR-85 SB (Mountain View Corridor) - West Jordan X
21 2 7270 Sig #7270 2100 S (SR-201) & |-15 NB Ramps / 400 W -Salt Lake City/South Salt Lake Mot getting video stream. Possible incorrect IP address
22 3 7514 Sig.#7514: 5B MVC to 12600 South 12600 South & SR-B5 SB (Mountain View Corridor) - Riverton/Herriman ¥ |One of the 2 original cameras. Will update to newer TrafiSense 2 Camera
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Region 1 Camera Locations

1 7 176 Sig #5176 1-15 SB Exit Ramp to 12th St (1200 S / SR-39) -Marriott
2 G 5159 Sig.#5159:1-15 NB Exit Ramp to 12th St (1200 S / SR-39) - Marriott
3 4 5143 Sig.#5143:1-15 NB Exit Ramp to 21st St (SR-104) - West Haven
4 8 5045 Sig #5045 21st 5t (SR-104) EB Dir_ @ Wall Ave (SR-204) - Ogden
5 5 5145 Sig.#5145:1-15 SB Exit Ramp to 21st St (SR-104) - West Haven
5 2 5026 Sig #5026:1-15 NB Exit Ramp to Riverdale Rd (SR-26) - Riverdale/Roy
7 3 5346 Sig.#5346:1-15 SB Exit Ramp to 2600 S (SR-93) Via 800 W - Woods Cross
8 1 5212 Sig.#5212:1-15 NB Exit Ramp to Park Lane (SR-225) - Farmington
o 1 5201 Sig #5201:US-89 SB to Park Lane - Farmington

Total 9

locations

Region 2 Camera Locations
10 10 7230 Sig #7230:1-80 WB Exit Ramp to 1300 East, SLC
11 8] 7617 Sig #7616:1-15 SB Exit Ramp to 2100 South (SR-201) @ 600 West - SLC
12 18 7074 Sig #7074 1-15 NB Exit Ramp to 5300 S (SR-173) EB MVMT - Murray
13 18 7074 Sig #7074: 1-15 NB Exit Ramp to 5300 S (SR-173) WB MVMT - Murray
14 15 7112 Sig.#7112: 1-215 WB Exit Ramp to Redwood Rd (SR-68) - Taylorsville
15 14 7114 n/a
16 16 7065 Sig #7065 NB Bangerter Hwy. Exit Ramp to 7000 South - West Jordan
17 16 7065 Sig #7065: 5B Bangerter Exit Ramp to 7000 South - West Jordan
18 11 7508 Sig.#7508: SB Min. View Corridor (SR-85) to Porter Rockwell Blvd.
10 12 7500 Sig #7509 NB Min_ View Corridor (SR-85) to Rosecrest Rd. (14400 S)
20 13 7522 Sig.#7522: SB Min. View Corridor (SR-85) to 9000 South (SR-209)
21 2 7270 Siq #7270:
22 3 7514 Sig #7514: SB MVC to 12600 South




12th 5t (1200 S/ SR-39) & I-15 5B Ramps - Marriott-Slaterville

12th 5t (1200 S/ SR-39) & I-15 NB Ramps - Marriott-Slaterville

21st 5t (SR-104) & 1-15 NB Ramps - West Haven

21st St (SR-104) & Wall Ave (SR-204) - Ogden

2100 S (21st St/ SR-104) & I-15 SB Ramps - West Haven

Riverdale Rd (SR-26) & NB |-15 Exit Ramp - Riverdale/Roy

2600 S (SR-93) & I-15 SB Ramps (Via 800 West) Woods Cross/North Salt Lake

Park Lane (SR-225) & NB On-ramp / Legacy (SR-67) NB Off-ramp - Farmington

Park Lane (SR-225) & US-89 SB Ramps - Farmington

A A A A e e

One of original three locations. Older camera. Upgrade to new camera? Will
update to newer TrafiSense 2 Camera.

I-80 WB Ofi-ramp / 2290 S & 1300 E - Salt Lake City X
2100 5 (SR-201) & |-15 SB Ramps / 600 W X
5300 5 (SR-173) & 1-15 SPUI (NB Exit Ramp) X |IP address correct as of June 1, 2020.
5300 S (SR-173) & I-15 SPUI (NB Exit Ramp)
[-215 5 WB Off-ramp/Shopko & Redwood Rd (SR-68) - Taylorsville X
Will we be getting a port available? We cannot record any WWD with out this.
i Note: No room in the cabinet as it presently sits without major rewiring and
6200 S & Redwood Rd (SR-68) (South approach to Redwood Road) - Taylorsvile getting new IP assignments. Cabinet is already full. Pulled out of project
for this reason.
7000 5 & Bangerter Hwy (SR-154) SPUI (SB Exit) - West Jordan X
7000 5 & Bangerter Hwy (SR-154) SPUI (5B Exit) - West Jordan X
Porter Rockwell Blvd & SR-85 SB (Mountain View Corridor) - Herriman X
Rosecrest Rd (14400 S) & SR-85 NB (Mountain View Corridor) - Herriman X
9000 S (SR-209) & SR-85 SB (Mountain View Corridor) - West Jordan X
2100 S (SR-201) & I-15 NB Ramps / 400 W -Salt Lake City/South Salt Lake Not getting video stream. Possible incorrect IP address
12600 South & SR-85 SB (Mountain View Corridor) - Riverton/Herriman X |One of the 3 original cameras. Will update to newer TrafiSense 2 Camera
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Region

Wrong-way Driving Camera Location

1 5201 US-85 5B Exit Ramp to Park Lane (SR-Z25) - Farmington

2 5212 15 MB Exit Ramp to Park Lane (SR-Z25) - Farmington

3 5345 15 5B Exit Ramp to 2600 5 (SR-93) Via 800 W - Woods Cross
4 S028 15 NB Exit Ramp to Riverdale Rd (3R-25) - Riverdale/Roy

5 5145 15 5B Exit Ramp to 21st 5t (SR-104) - West Haven

4] 5045 21st 5t (SR-104) EB Dir_ @ Wall Ave (SR-204) - Ogden

7 5143 15 NB Exit Ramp to 21st 5t (SR-104) - West Haven

8 5159 15 NB Exit Ramp to 12th St (1200 5/ SR-38) - Marriott

9 3176 I-15 5B Exit Ramp to 12th 5t (1200 5/ SR-38) - Marriott

Region 2 Locations

Total Locations for Region 2

10 7230 |80 WB Exit Ramp to 1300 East, SLC

11 7E17 15 5B Exit Ramp to 2100 South (SR-201) @ 500 West - SLC

12 7074 15 NB Exit Ramp to 5300 5 (SR-173). EB MWMT - Murray

13 7074 15 NB Exit Ramp to 5300 5 (SR-173). WB MVMT - Murray

14 7112 215 WB Exit Ramp to Redwood Rd (SR-58) - Taylorsville

15 7065 NB Bangerter Hwy. Exit Ramp to 7000 South - West Jordan

16 7065 5B Bangerter Exit Ramp to 7000 South - West Jordan

17 To08 SB Mtn. View Corridor (SR-85) to Porter Rockwel Blvd. - Herriman

18 7509 NB Mtn. View Corridor (SR-85) to Rosecrest Rd. (14400 5} - Herriman
19 7522 SB WMtn. View Corridor (SR-35) to 5000 South (SR-209) - West Jordan
20 7270 SB 500 W Collector Ramp to 2100 South (SR-201) - SLC

21 7514 5B Mtn. View Corridor (SR-85) to 12500 South - Riverton/Herriman
12

22 6318 WB University Pkwy (SR-285) to Sandhil Rd. Orem (CF1}
23 5401 15 NB Exit Ramp to 1850 S (Start of Univ. Pkwy) - Prove
24 5450 15 5B Entrance Ramp @ 1850 S/Lakeview Pkwy. - Provo
25 5006 15 SB Exit Ramp to Main St. (SR-158) - Spanish Fork

26 6077 15 SB Exit to US-6 EB Ramp - Spanigh Fork

27 6457 15 MB Exit Ramp to Center Street (SE-114) - Provo

28 6458 15 5B Exit Ramp to Center Street (SR-114) - Provo

Region 4 Locations

Total Locations for Region 4

25 2131 -15 5B Exit Ramp to Southern Pkwy (SR-7) EB Dir. (SPUI) 5t. George
30 2131 15 MB Exit Ramp to Southern Pkwy (SR-7) WB Dir. (SPUI) St. George
31 28123 SR-34 (5t George Bhed) Looking at WB Dir. - (DD} St. George

32 28123 SR-34 (5t George Bivd) Looking at EB Dir. - (DD} St. George

33 8222 15 NB Exit Ramp to 200 N (SR-58) 1225 W - Cedar City

34 8223 15 5B Exit Ramp to 200 N (SR-55) 1400 W - Cedar City

35 2108 SR-18 SB (Bluff S5t.) to Redhills Pkwy - 5t George

36 2108 SR-18 NB (Bluff 5t.) to Redhille Pkwy - St. George

8
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Lessons Learned - Site Layout

215t Street & Wall Avenue - Ogden
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Lessons Learned - Site Layout

5300 South & I-15 NB Ramp - Murray
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Camera 1 Location
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Current Zone Setup

S1ig.47074: I-15 HNEB Exit Ramp to 5300 £ (SR-173): EB MVMT - Murray

v2.03.P02

SHAKE
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Current Zone Setup



Lessons Learned - Site Layout

/7000 South & Bangerter Hwy. SB Ramp — West Jordan



/000 South & Bangerter Hwy. SB Ramp
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Lessons Learned - Site Layout

Sandhill Road & University Parkway - Orem
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Lessons Learned - Site Layout

US-6 & I-15 SB Ramp — Spanish Fork
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Proposed US-6 & I-15 Mitigations

Two 30” x 36"
Left Turn Signs

2nd Set of
Wrong-Way
Signs with
% § Flashing Borders
Lane Use Arrows & Swap order of arrow
Wrong Way Arrows and “Do Not Enter”
sign
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Lessons Learned - Site Layout

200 North & 1150 West — Cedar City
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Lessons Learned - Site Layout

I-15 & Exit 8 DDI - St. George
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Lessons Learned - Site Layout

I-15 & SR-7 Southern Parkway SPUI — St. George
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Another WWD System by TAPCO
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Wrong-Way Detection Cost Comparison

Utah Wrong-Way Detection
System = $16,000 per site

Florida Wrong-Way Detection
System = $140,000 per site






UDOT R4 Troy C. Torgersen
Region 4 ITS PM/Signals Eng.
435.896.0711
ttorgersen@utah.gov

UDOT TMD: Tyler Laing
TMD Program Manager
301.910.2491
tlaing@utah.gov

H.W. Lochner. Brad Lucas
Senior Project Manager
801.243.9568

blucas@hwlochner.com
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