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ENTERPRISE Pooled Fund ENTERPRISE Pooled Fund 
StudyStudy

�� ENTERPRISE PFS was established in ENTERPRISE PFS was established in 
1991 by several State DOT’s and the 1991 by several State DOT’s and the 
FHWA.FHWA.

�� Focus of PFS is on Intelligent Focus of PFS is on Intelligent �� Focus of PFS is on Intelligent Focus of PFS is on Intelligent 
Transportation Systems (ITS). Transportation Systems (ITS). 

�� PFS main purpose is to develop and carry PFS main purpose is to develop and carry 
out a joint research program to develop, out a joint research program to develop, 
evaluate, and deploy ITS technologies. evaluate, and deploy ITS technologies. 



ENTERPRISE PFS MembersENTERPRISE PFS Members
�� Arizona DOT (ADOT); Arizona DOT (ADOT); 
�� Colorado DOT (CDOT); Colorado DOT (CDOT); 
�� Dutch Ministry of Transport (Rijkswaterstaat); Dutch Ministry of Transport (Rijkswaterstaat); 
�� Federal Highway Administration (FHWA); Federal Highway Administration (FHWA); 
�� Iowa DOT(IADOT); Iowa DOT(IADOT); 

Kansas DOT (KDOT); Kansas DOT (KDOT); �� Kansas DOT (KDOT); Kansas DOT (KDOT); 
�� Michigan DOT (MDOT) Michigan DOT (MDOT) 
�� Ministry of Transportation of Ontario (MTO); Ministry of Transportation of Ontario (MTO); 
�� Minnesota DOT (MinnDOT); Minnesota DOT (MinnDOT); 
�� Transport Canada; Transport Canada; 
�� Virginia DOT (VDOT); and Virginia DOT (VDOT); and 
�� Washington State DOT (WSDOT). Washington State DOT (WSDOT). 



ENTERPRISE PFS GoalsENTERPRISE PFS Goals

�� Improve transportation safety; Improve transportation safety; 
�� Reduce highway congestion; Reduce highway congestion; 
�� Reduce environmental impacts of travel;Reduce environmental impacts of travel;

Improve highway efficiency; and Improve highway efficiency; and �� Improve highway efficiency; and Improve highway efficiency; and 
�� Support research and development of Support research and development of 

promising advanced technologies for use promising advanced technologies for use 
in solving transportation problems. in solving transportation problems. 



ENTERPRISE PFS Project ENTERPRISE PFS Project 
SelectionSelection

�� ENTERPRISE PFS has 3 meetings per year.ENTERPRISE PFS has 3 meetings per year.

�� ENTERPRISE PFS considers new project ENTERPRISE PFS considers new project 
proposals on an annual basis.proposals on an annual basis.

�� ENTERPRISE PFS evaluates and prioritizes the ENTERPRISE PFS evaluates and prioritizes the 
new project proposals.new project proposals.

�� Several new projects are selected based on Several new projects are selected based on 
their priority and the funds available.their priority and the funds available.



Current ENTERPRISE PFS Current ENTERPRISE PFS 
ProjectsProjects

�� Rural Renewable PowerRural Renewable Power
�� Rural Transit Technology Rural Transit Technology 
�� Collision AvoidanceCollision Avoidance

ATIS National Hub ATIS National Hub �� ATIS National Hub ATIS National Hub 
�� Autonomous Monitoring Station Autonomous Monitoring Station 
�� IP Cameras IP Cameras 
�� Warrants for ITS DevicesWarrants for ITS Devices



ITS Warrants ITS Warrants –– HistoryHistory

Need:Need:
�� Support ITS Deployment Decision Making Support ITS Deployment Decision Making 

Process Process Process Process 

�� Avoid Unwarranted Device DeploymentsAvoid Unwarranted Device Deployments

�� More Requests for Devices than Available More Requests for Devices than Available 
FundingFunding



The ConceptThe Concept

�� ITS WarrantsITS Warrants
�� Is a Device Warranted at a Specific Location?Is a Device Warranted at a Specific Location?

�� Should further consideration be Performed?Should further consideration be Performed?�� Should further consideration be Performed?Should further consideration be Performed?

�� Eliminate Locations where a Device is Not Eliminate Locations where a Device is Not 
WarrantedWarranted
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Example ScenarioExample Scenario

�� Agency has identified a need to improve safety Agency has identified a need to improve safety 
by reducing crashes on icy bridge decks by reducing crashes on icy bridge decks 
statewidestatewide

�� DMS signs to warn of ice on bridge is identified DMS signs to warn of ice on bridge is identified 
as a solutionas a solution

�� Is a DMS sign warranted?Is a DMS sign warranted?
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Scenario (cont)Scenario (cont)

Factors Considered by Warrants:Factors Considered by Warrants:

�� # of Weather Events near the site?# of Weather Events near the site?

�� # of Crashes Related to Weather?# of Crashes Related to Weather?

�� Is Weather Information Available?Is Weather Information Available?

�� Are Dynamic Messages Needed?Are Dynamic Messages Needed?
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Scenario (cont)Scenario (cont)

Results:Results:
�� Warrant would either determine:Warrant would either determine:

�� DMS is WarrantedDMS is Warranted�� DMS is WarrantedDMS is Warranted

�� DMS is NOT WarrantedDMS is NOT Warranted
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ENT Warrants ProjectENT Warrants Project
Start with 4 ITS DevicesStart with 4 ITS Devices

�� DMS, CCTV, HAR, R/WISDMS, CCTV, HAR, R/WIS

Assess the Validity of the ApproachAssess the Validity of the ApproachAssess the Validity of the ApproachAssess the Validity of the Approach



Project StatusProject Status

�� Initial Set of Warrants CompletedInitial Set of Warrants Completed

�� Tested in about 10 statesTested in about 10 states

�� Actual Use in Multiple StatesActual Use in Multiple States



RealReal--world Use of Warrantsworld Use of Warrants

Virginia DOTVirginia DOT

Over 40 R/WISOver 40 R/WIS
weather sensorsweather sensorsweather sensorsweather sensors

Warrants helpWarrants help
evaluate requestsevaluate requests
for more sensorsfor more sensors



North Dakota DOTNorth Dakota DOT

Native American ReservationNative American Reservation
�� Requesting DMS, HAR, Closure GatesRequesting DMS, HAR, Closure Gates
�� Weather Related ConcernsWeather Related Concerns

DOT and Reservation agreedDOT and Reservation agreed
�� Let the Warrants DecideLet the Warrants Decide



North Dakota DOTNorth Dakota DOT

Results of Warrants AnalysisResults of Warrants Analysis
�� Devices Not WarrantedDevices Not Warranted

�� Warrants Recommended lowWarrants Recommended low--tech applicationstech applications�� Warrants Recommended lowWarrants Recommended low--tech applicationstech applications
-- Static Warning Signs and Beacons are Static Warning Signs and Beacons are 

being pursuedbeing pursued



Phase 2 Warrants ProjectPhase 2 Warrants Project

�� 4 Additional Devices / Systems4 Additional Devices / Systems



ThresholdsThresholds

1.1. Based on Research ResultsBased on Research Results

2.2. Based on Data AnalysesBased on Data Analyses

3.3. Based on Deployment ExperiencesBased on Deployment Experiences

4.4. Based on Example SpecificationsBased on Example Specifications
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Previous Warrants or DesignsPrevious Warrants or Designs

1.1. Ramp Meter WarrantsRamp Meter Warrants
�� Developed in ArizonaDeveloped in Arizona

Dynamic Speed DisplayDynamic Speed Display2.2. Dynamic Speed DisplayDynamic Speed Display
�� Minnesota Work Zone ToolboxMinnesota Work Zone Toolbox

3.3. Dynamic Speed DisplayDynamic Speed Display
�� Design Criteria from Multiple Counties & CitiesDesign Criteria from Multiple Counties & Cities
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Dynamic Speed Display Sign
(Warrant #1: Transition Zone)

1. 85th % speed exceeds posted by at least 5 mph
AND

2. Speed reduction of at least 10 mph 2. Speed reduction of at least 10 mph 
AND

3. No other DSDS with 5 miles either direction



Project WebsiteProject Website



Website is Fully InteractiveWebsite is Fully Interactive

Users click ‘Yes/No’Users click ‘Yes/No’
Boxes to answer
questions



Website is Fully InteractiveWebsite is Fully Interactive

Users receiveUsers receive
Notification 
immediately 
about whether 
the device is 
‘Warranted’ or 
‘Not Warranted’



Detailed ResultsDetailed Results
(on(on--line use of warrants)line use of warrants)

Device Number of 
Uses

Number 
‘Warranted’

Number ‘Not 
Warranted’

Number 
‘Partially 

Warranted’

DMS 82 26 42 14

CCTV 49 15 21 13

HAR 14 3 10 1HAR 14 3 10 1

RWIS 15 5 10

Total 160 49 83 28



Next StepsNext Steps

�� Seeking a ‘Home’ for the WarrantsSeeking a ‘Home’ for the Warrants

�� Is There a Need for ITS Warrants?Is There a Need for ITS Warrants?

�� What is the Appropriate Agency to Lead / What is the Appropriate Agency to Lead / 
Maintain Warrants?Maintain Warrants?

�� Complete Testing of Additional WarrantsComplete Testing of Additional Warrants
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Questions / More InfoQuestions / More Info

�� www.acconsultants.org/itswarrantswww.acconsultants.org/itswarrants
�� Scott NodesScott Nodes

�� Snodes@azdot.govSnodes@azdot.gov

�� Dean DeeterDean Deeter
�� deeter@acconsultants.orgdeeter@acconsultants.org
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