
Bureau of Traffic Operations 

March 16, 2016, 1:00pm-3:00pm 

Mark Lloyd | 414-224-1947 



1. Welcome and Introductions (5 min) 

2. TSMO-TIP Background (15 min) 

3. Process Overview (10 min) 

• Flowchart 

• Tools 

4. Walking through the Process (60 min) 

5. Next Steps (10 min) 

6. Discussion and Questions (20 min) 

 

Please type 

questions in 

the chat box 

throughout the 

webinar 
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Mark Lloyd, PE 

WisDOT Bureau of Traffic Operations 

ITS Planning Engineer 

Mark.Lloyd@dot.wi.gov | 414-224-1947 

 

David Karnes, PE 

WisDOT Bureau of Traffic Operations 

Traffic Systems Supervisor 

David.Karnes@dot.wi.gov | 414-220-6804 
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Mark Lloyd | WisDOT Bureau of Traffic Operations 
 TSMO-TIP Project Introduction 

 

Peter Rafferty | UW-Madison TOPS Lab 
 TSMO-TIP Historical Information 

 

Jon Riehl | UW-Madison TOPS Lab 
 TSMO-TIP Technical Information and Needs Analysis Tool 

 

Natalie Mengelkoch | Kimley-Horn 
 TSMO-TIP Benefits Tool 
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 Explain the TSMO-TIP Process 

 Describe how the process will help WisDOT and 

your region deploy TSM&O infrastructure in a 

more efficient and documented way 

 Gain regional buy in or identify items of 

SIGNIFICANT concern 

 Share process implementation schedule 
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Traffic Operations 

Infrastructure Summit 

Stakeholder Outreach 

Ops & Planning 

Chiefs & ITS TAG 

Outreach 

Ops Chiefs & ITS 

TAG Outreach 

August 

2015 

Regional 

Workshops 

TSMO-TIP 

Implementation 

Webinar 

Traffic 

Operations 

Infrastructure 

Summit - 

TSMO-TIP 

Process Fully 

Implemented 

March 16, 

2016 

August 

2016 
April 

2016 

Policy 

Updates 

Stakeholder Outreach  

TOIP 

PPM 

April 

2014 
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 Projects not yet approved will go through this 

process to justify and document deployments 
 BTO will assist regions with FY17 Standalone major ITS 

projects 

 Multi-year projects already approved are unaffected 

 

 New projects going forward must go through this 

process 
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 ITS Deployments in Wisconsin 

 Traffic Operations 

Infrastructure Plan (TOIP) 
 Implementation Plan 

 Communications Systems Layer 

 Bi-Annual Updates 

 TOIP Project/Program 

Management (PPM) 
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 Roughly 90-95% 

deployed 

 Mature Network 

 Toward an Annual Cycle 

 Standalone 

Program 
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 Develop draft methodology and associated tools 
 Potential operational improvements 

 New technologies 

 Improved GIS analysis, planning, and prioritization 

 Focus on ITS deployments 

 Inclusive stakeholders, with regular review  

 The PPM drove the change to TSMO-TIP 

 Program status defined in the State of the State report 

 Implementation of the TSMO-TIP, will close the PPM 
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• Not just ITS 

• MAP-21 revised federal definition of TSM&O (23 U.S.C. § 101(a)(30)) 

• Integrated strategies to optimize existing infrastructure performance 

• Multimodal and intermodal, cross-jurisdictional systems, services, 

and projects 

• Preserve capacity and improve security, safety, and reliability of 

transportation system 

• Includes coordinated regional implementation and interoperability 

• WisDOT TSM&O State of the State Report adopts MAP-21 definition adding: 

• “Plans to retire system components that no longer provide sufficient 

benefit to warrant continuation or are technologically obsolete.” 
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https://www.fhwa.dot.gov/map21/docs/title23usc.pdf
https://www.fhwa.dot.gov/map21/docs/title23usc.pdf
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 Work Zone Management 

 Traffic Incident 

Management 

 Service Patrols 

 Special Event 

Management 

 Road Weather 

Management 

 Transit Management 

 

 Traffic Signal Coordination 

 Surveillance and 

Monitoring 

 Traveler Information 

 Ramp Management 

 Managed Lanes 

 Active Traffic Management 

 Integrated Corridor 

Management 

 Truck Parking 

14 



 Division of Transportation System 
Development (DTSD) 

o Bureau of Traffic Operations (BTO) 
 Traffic Systems & Management Section 
 Traffic Engineering & Safety Section 

o Bureau of Highway Maintenance (BHM) 
o Regional operations managers 

o Regional traffic & planning staff 
o Bureau of Project Development (BPD) 

 Division of Transportation Investment 
Management (DTIM) 

o Bureau of State Highway Programs (BSHP) 
o Bureau of Planning and Economic 

Development (BPED) 
 
 
 
 
 

 

 Wisconsin State Patrol (WSP) 
 Wisconsin TOPS Lab 

 Federal Highway Administration (FHWA) 
 Counties 

o Milwaukee and Dane County Sheriffs 

 Municipalities 

o City of Milwaukee  
o City of Madison Traffic 

 Planning Organizations 

o Southeast Wisconsin Regional Planning 
Commission (SEWRPC)  

o Madison Area Transportation Planning 
Board (MATPB) 
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Six Dimensions 

 Business Processes 

 Systems & 

Technology 

 Performance 

Measurement 

 Culture 

 Organization / 

Workforce 

 Collaboration 

 

Relevant Examples 

 Develop this new traffic 

infrastructure process 

 Peer review and working group 

 Annual cycle with updates and 

linkages to other WisDOT 

business processes 

 Truck parking, ITS architecture, 

regional coordination, etc. 

 
WisDOT received a federal 

grant to advance these 
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 Develop a traffic infrastructure deployment process focused on: 

• Continuous performance improvement 

 Annual process open to technological advances 

• Current and short-term needs 

 Needs analysis tool to identify system issues 

• Decision making support 

 Process checklist and benefits analysis tool 

• Process documentation 

 Project justification and historical reference 

 Support federal requirements 
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Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Construction 

Season 

TSMO-TIP Annual Cycle 
Improvement decisions 
for Stand Alone and 
Traffic Operations 
construction projects 

Traffic Operations 
Infrastructure Summit 

Review past and discuss future 
deployments with DTIM, 

Operations Managers, State 
Patrol, and Administrative Office 

Annual review of ITS 
design policies, 

procurement contracts, 
and state of technology 

review 

TSM&O TIP Evaluation Process 
Identify needs, 

identify TSM&O deployment 
options and evaluate, 

and determine funding source 

Ongoing 
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A 
• Statewide Needs Inventory | BTO Traffic Systems Unit with stakeholder support 

B 
• Regional Project List w/ Priority Ranking | BTO and Regional ITS Coordinators 

C 
• Draft Statewide Deployment List | BTO and Regional ITS Coordinators 

D 
• Finalize Statewide Deployment List | BTO and Operations Managers 

E 
• Identify Funding Sources and Obtain Support Documentation | ITS TAG et al. 

F 
• Final Review and Approval of Statewide Deployment List | ITS TAG 

G 
• Implement Projects | BTO and Regional ITS Coordinators 
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Overlay Existing / Planned 

ITS Deployments and 

Roadway Projects

Review Statewide Needs 

Inventory and Identify Possible 

ITS Options with Input from 

Regional Stakeholders

Develop Operations Plan, O & M 

Costs, and Responsible Parties

Obtain Ops Managers 

Documented Support for 

Project

ITS TAG Annual ITS Recommended 

Project List and Deployment (Decision 

Making / Justification Summary) Report

Implement Project

Statewide Needs 

Identified using

Needs Analysis Tool

YES

NO

Identify Funding Mechanism

ITS Standalone,

6-Year Construction Program,

Other Funding

Funding 

Available?

Mark Deployment 

for Future 

Consideration

Identify Specific Needs

(Incident Management, 

Maintenance, Life-Cycle 

Replacement, etc.)

Check for Overlap with 

6-Year Construction Plan

Develop 

Statewide 

Needs 

Inventory

Use Benefits Tool to 

Determine if Needs 

Warrant ITS Deployment

Engage 

Configuration 

Management 

Process

Develop Regional 

Project List with 

Priority Ranking

BTO Operations Unit 

Checks for Concurrence 

on Technical Feasibilities

Compile Proposed 

Statewide 

Deployment List

Finalize Proposed 

Statewide 

Deployment List

Ops Manager 

and Peer 

Review

Explore Additional 

Alternatives (New 

Technology, Pilot 

Possibilities, etc.)

1 2
3

4
5

6
7 8 9

10 11 12 13 14

15 16
17 18

1920B 20A

A

• Statewide Needs Inventory | BTO Traffic Systems Unit with stakeholder support

• Regional Project List w/ Priority Ranking | BTO and Regional ITS Coordinators

B
• Finalize Statewide Deployment List | BTO and Operations Managers

D
• Identify Funding Sources and Obtain Support Documentation |

ITS TAG, BTO, Regional ITS Coordinator with Ops Managers Oversight

E

• Final Review and Approval of Statewide Deployment List | ITS TAG

F

G

• Implement Projects | BTO and Regional ITS Coordinators

C

• Draft Statewide Deployment List | BTO and Regional ITS Coordinators
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Presets: 

 Default TIP 

 Safety 

 Mobility – Present 

 Mobility – Future 

 Service 

 Freight Performance 
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• If set to “All”, will show report 

for current extent 

• If set to any region such as 

“Northeast”, will show report 

for entire region 
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Default shows orange or 

higher score segments 

                   Can show all 
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• Can show scores for entire region 

• Scores can be exported by copying table into Excel 

 

Needs Tool Link: http://www.topslab.wisc.edu/tsmo/tip/needs/ 

http://www.topslab.wisc.edu/tsmo/tip/needs/
http://www.topslab.wisc.edu/tsmo/tip/needs/


 Calculates estimated benefits ($) for a given project 
 Signal install, replace, rehab, retrofit, retiming, etc. 

 LED replacement 

 Intersection communication 

 Software 

 ITS device replacement 

 DMS 

 CCTV 

 Excel-based tool where user supplies inputs (many 

via drop-down menus) 
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 Documents project 

information and 

coordination efforts 

30 



31 

Tabs for each type of 

project (e.g. CCTV, DMS, 

intersection comm) 

Tool will compute estimated benefits 

and a B/C ratio given project cost 



32 

Tool will calculate estimated 

benefits for safety, mobility, 

energy/environment, and 

productivity, if applicable. 

Inputs from user 

(different for each 

type of project) 
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Tabs for each type of 

project (e.g. CCTV, DMS, 

intersection comm) 

Where will the user be 

pulling data from?  
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 All 20 Steps 

 Format of Discussion (for each step) 
 Step overview 

 Case study example 

 Questions 

 

 We’ll monitor the chat box throughout and answer 

questions after each step 
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  Step 1: Statewide Needs Identified 

  using Needs Analysis Tool 
 

A 
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A 



 Reports generated by region and preset 

 Presets include TIP default, safety, mobility (present 

and future), service, and freight performance 

 Thirty reports generated and evaluated 

 Top areas in each report identified as a “needs area” 
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A 



 Step 2: Overlay existing / planned ITS deployments and 

roadway projects 
 Done on Needs Analysis Tool 

 Map printed for each “Needs Area” 

 Step 3: Identify specific needs 
 e.g., Incident Management, Maintenance, Life-Cycle 

Replacement, etc. 

 Using engineering judgement and input from regions 

 Step 4: Check for overlap with 6-Year Construction Plan 

 Step 5: BTO develops Statewide Needs Inventory 
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A 
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Example – Southeast Region “Mobility (Present)” – Highest need segments 

A 
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I-94 at Zoo Interchange, 

Eastbound and Westbound 

are two highest needs 

I-43/41/894 (Airport 

Freeway) third highest need 

A 
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I-43 near Glendale, two northbound and one southbound segment are ranked 

fourth through sixth highest needs 

 

Closer analysis reveals that many more neighboring segments are in the top 50 

overall highest needs, with both directions being a problem 

A 
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Step 2. Overlay Current Deployments 

 

• Two DMS, 9 miles apart, Southbound only 

• 7 cameras 

 

 

Step 3. Identify Specific Needs through 

 further review 

 

• Review specific problems on each segment 

• Probe data study 

• Camera data study 

• Other considerations 

A 



 Step 4: Check for overlap with 6-Year Construction Plan 
 Note whether there is overlap or not 

 If overlap, identify project ID and type 

 Looking to incorporate 6-Year Construction Plan in Needs Tool 

 

 Step 5: BTO develops Statewide Needs Inventory 
 Example included one of many needs identified in the inventory 
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A 



46 

Questions? 
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 Step 6: Review Statewide Needs Inventory and identify 

possible ITS options with input from regional stakeholders 

 Step 7: Use Benefits Tool to determine if needs warrant 

ITS deployment for specific project 
 Developed by Kimley-Horn 

 Most inputs come from regional knowledge of the area or the Needs 

Analysis Tool 

 Some inputs require engineering judgement and estimation 

 Step 8: Develop Regional Operations Plan, O & M Costs, 

and Responsible Parties 

 Step 9: Regions develop Regional Project List with priority 

ranking 
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B 



 Through meetings with Southeast Region and other 

stakeholders, determine possible alternatives 
• Install northbound DMS(s) 

• Install southbound DMS in between current DMSs 

• Others? 

 Choose an alternative (for each needs area) 
• Install northbound DMS just south of Exit 78 
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B 
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Step 7: Use 

Benefits Tool to 

determine if needs 

warrant ITS 

deployment for 

specific project 

B 
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Step 7: Use 

Benefits Tool to 

determine if needs 

warrant ITS 

deployment for 

specific project 

B 



Project cost (could be from 

RITA ITS costs database) 

These will be updated 

based on responses 

to the warrants below 

This project is to 

inform travelers of 

traffic conditions 

(DMS Warrant #2) 

B 
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Look at northbound 

incidents between 

Exits 78 and 82 

(detour area) 

Can see ITS 

deployments such as 

CCTV on Needs 

Analysis Tool 

WIS 32 offers a 

parallel detour 

Estimate from AADT 

and relative service 

levels on Needs 

Analysis tool 

B 
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Other warrants in 

spreadsheet – we 

aren’t going to 

meet these… 

B 
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Sum of number of 

crashes (over 5 years) 

on northbound 

segments between 

Exits 78 and 82, 

converted to yearly rate  

Use engineering 

judgment / experience 

Can be pulled from 

Needs Analysis tool 

ROI can be seen (even 

within the first year) 

Manual 

Inputs 

B 



 Step 8: Develop Regional Operations Plan, O & M 

Costs, and Responsible Parties 
 For each project 

 Coordinate with regional stakeholders 

 Is WIS 32 alternate route prepared for traffic diversion 

 Other regional coordination opportunities 

 Complete necessary documentation 

 How does this deployment fit within current system 
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 Step 9: Regions develop Regional Project List 

with priority ranking 
 Regional staff ranks regional projects 

 Stakeholder input 

 Engineering judgment 

 Other considerations 
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B 



59 

Questions? 
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 Step 10: Regional ITS coordinators work with BTO 

to check for concurrence on technical feasibilities 
 Review projects and verify 

 Has technology been deployed before? 

 Is there still ability to implement technology? 

 Review Annual Evaluation Report on TSM&O Technologies 

to determine pros/cons and costs of implementing new 

technologies 

 Step 11: BTO compile proposed Statewide 

Deployment List 

61 

C 



 Step 10: Regional ITS coordinators work with BTO to 

check for concurrence on technical feasibilities 
 For this example, DMS has been deployed before and the 

ability still exists to deploy and maintain this technology 

 

 Step 11: BTO compile proposed Statewide 

Deployment List 
 Compile this and other regional deployment lists into one 

statewide list, modifying projects on the list as necessary 
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C 



63 

Questions? 
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 Step 12: Ops Managers and peers review list 

 

 Step 13: Additional alternatives are explored 
 New technologies or pilot possibilities 

 

 Step 14: BTO created finalized Proposed 

Statewide Deployment List 
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D 



 Step 12: Ops Managers and peers review list 

 Step 13: Additional alternatives are explored 
 Let’s say BTO has been working on a probe data project and 

decide to implement a new travel time app 

 This app is determined to supplement or eliminate this project 

 Perhaps the decision is made to table this DMS deployment for a 

year to see if their travel time app solves the need 

 Step 14: BTO creates finalized Proposed Statewide 

Deployment List 
 Similar to previous list, modifying projects as necessary 
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D 



67 

Questions? 
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 Step 15: Identify funding mechanism for each project 
 6-Year Construction Program 

 Signals and ITS Standalone 

 Other Funding 

 No Funding? 

 Step 16: Funding available? 

 Step 17: Obtain Ops Managers documented support 

for project 
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E 



 Step 15: Identify funding mechanism for each project 
 Let’s hypothetically say that the DMS was selected on the 

finalized Proposed Statewide Deployment List 

 Check for funding and decide that this will be funded 

through ITS Standalone 

 Step 16: Funding available?  Yes 

 Step 17: Obtain Ops Managers documented support 

for project 
 Complete documentation for this and each other regional 

project 
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E 



71 

Questions? 
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 Step 18: ITS TAG review and completion of Annual 

ITS Recommended Project List and Deployment 

Report 

73 

F 



 Step 18: ITS TAG review and completion of Annual 

ITS Recommended Project List and Deployment 

Report 
 ITS TAG reviews example project and agrees that it makes 

sense to deploy the DMS 

 Project (and others) are added to Final Deployment List 

F 
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Questions? 

75 
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 Step 19: Engage Configuration Management 

Process 

 

 Step 20: Implement Project 

G 
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 Step 19: Engage Configuration Management 

Process 
 Exact specifications of the project are determined 

 All parties involved in implement, operating, and 

maintaining the deployment are engaged 

 

 Step 20: Implement Project 
 DMS is installed, added to the system, operated, and 

maintained 

G 
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Questions? 
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A 
• Statewide Needs Inventory | BTO Traffic Systems Unit with stakeholder support 

B 
• Regional Project List w/ Priority Ranking | BTO and Regional ITS Coordinators 

C 
• Draft Statewide Deployment List | BTO and Regional ITS Coordinators 

D 
• Finalize Statewide Deployment List | BTO and Operations Managers 

E 
• Identify Funding Sources and Obtain Support Documentation | ITS TAG et al. 

F 
• Final Review and Approval of Statewide Deployment List | ITS TAG 

G 
• Implement Projects | BTO and Regional ITS Coordinators 
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 Explain the TSMO-TIP Process 

 Describe how the process will help WisDOT and 

your region deploy TSM&O infrastructure in a 

more efficient and documented way 

 Gain regional buy in or identify items of 

SIGNIFICANT concern 

 Share process implementation schedule 
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Traffic Operations 

Infrastructure Summit 

Stakeholder Outreach 

Ops & Planning 

Chiefs & ITS TAG 

Outreach 

Ops Chiefs & ITS 

TAG Outreach 

August 

2015 

Regional 

Workshops 

TSMO-TIP 

Implementation 

Webinar 

Traffic 

Operations 

Infrastructure 

Summit - 

TSMO-TIP 

Process Fully 

Implemented 

March 16, 

2016 

August 

2016 
April 

2016 

Policy 

Updates 

Stakeholder Outreach  

TOIP 

PPM 

April 

2014 
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 Updated policy in development for traffic 

supervisor review 

 Provide final comments on process by April 1 

 BTO will hold regional workshops April-July 

 August summit to fully implement process 

 

 New projects going forward must go through this 

process 
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 TSMO-TIP Temporary Webpage 
 http://www.topslab.wisc.edu/tsmo/tip/ 

 All current documentation 

 Needs Analysis Tool 

 Benefits Tool 

 Instructional Support 

 Recorded Webinar 
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Mark Lloyd, PE 

WisDOT Bureau of Traffic Operations 

ITS Planning Engineer 

Mark.Lloyd@dot.wi.gov | 414-224-1947 

 

David Karnes, PE 

WisDOT Bureau of Traffic Operations 

Traffic Systems Supervisor 

David.Karnes@dot.wi.gov | 414-220-6804 
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