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Virginia Intersection & Interchange Control Assessment Program (Virginia iCAP) 

Virginia iCAP
• Intersections

• Critical aspect of roadway network
• Convergence of modes
• Successful configuration/control choice is vital to safety and mobility  

• Session agenda
• An Introduction to Virginia Intersection & Interchange Control 

Assessment Program (Virginia iCAP)
• Why Virginia iCAP? - Stories from across the Commonwealth 
• Let's do it! - Interactive Session with Audience and Virginia iCAP Tool
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VDOT

Presenter Notes
Presentation Notes
Good Afternoon! Today I am going to introduce to you the Policy, Tool, Guidebook, and our Outreach plan for Virginia Intersection and Interchange Control Assessment Program 
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FHWA – Intersection Control Evaluation (ICE) 

“Intersection Control Evaluation (ICE) is a data-driven, 
performance-based framework and approach used to 
objectively screen alternatives and identify an optimal 
geometric and control solution for an intersection.” 
– FHWA 

https://safety.fhwa.dot.gov/intersection/ice/fhwasa18076.pdf
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Presenter Notes
Presentation Notes
I wanted to start by mentioning FHWA’s Intersection Control Evaluation or ICE process that has been adopted by many States, and they have realized many benefits. It is an objective, performance based framework that helps identify optimal solutions. 
Virginia iCAP builds off FHWA’s ICE recommendations. 
Primer on FHWA ICE https://safety.fhwa.dot.gov/intersection/ice/fhwasa18076.pdf
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Consider intersection control holistically  

safety  •  accessibility  •  congestion  
mode choice  •   cost effectiveness  
asset condition  •   sustainability  

quality of life for all users  

Vision

6/16/2022

Presenter Notes
Presentation Notes
The vision is to have a holistic and programmatic approach to Intersection and Interchange control evaluations. Consider safety, accessibility, congestion, mode choice, cost effectiveness, asset condition, sustainability, and   
quality of life for all users. We are doing this already in many cases, but this program institutionalizes the best practices and builds on all the positive work that is being done so that it is done consistently going forward. 
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Virginia iCAP Policy Framework
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Planning

Design

Operations

Safety
Mobility
Cost Effectiveness 

6/16/2022

Presenter Notes
Presentation Notes
Virginia iCAP policy framework will live within the functional areas of planning, design and operations, and take into consideration Safety, Mobility, and Cost Effectiveness. These are a good place to start. 
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Current Policy Landscape with Virginia iCAP Elements
7Illustration Only - All Relevant IIMs are not included

TOSAM

VA Supplement to MUTCD

IIM-TE-387 SJR

IIM-TE-306.1 Yellow and Red Intervals

IIM-TE-376 ADA Ramps

IIM-TE-378 High Visibility Signal 
Backplates

IIM-TE-384 Ped Xing Accommodations 
at Unsignalized Locations

IIM-TE-381 Flashing Yellow Arrow

IIM-TE-389 / IIM-LD-257 
Innovative Intersection/ 
Interchange Committee

Traffic 
Engineering

Maintenance

IIM-TMPD-1.0 Ped/Bike 
Accommodation

IIM-TMPD-2.0 Corridor Planning 
Studies- Arterial Management Plans

IIM-TMPD-4.0
Public Involvement

Transportation 
& Mobility 
Planning
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Presenter Notes
Presentation Notes
This slide and the next show you examples of polices that are already in place. In other words a lot of the ingredients for a performance based approach is already there, Virginia iCAP policy will bring the consistent consideration of these under one umbrella and include other elements that are currently not being considered consistently
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Current Policy Landscape with Virginia iCAP Elements
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Policies for Integrating 
Pedestrian/Bike Accommodations

Connected and 
Automated Vehicle

Roadway Design Manual

IIM-LD-235.4 Common Sense 
Solutions

IIM-LD-255 Fundamentals of 
Common Sense Engineering

IIM-LD-200.7 Access Point 
Justification; IJR/IMR

Location and 
Design

Administrative Guidelines for 
the TIA Regulations

IIM-LU-200.1 Review of 
Rezoning Proposals

IIM-LU-500.1 Review of Site 
Plans and Subdivision Plats

IIM-LU-501.1 Access 
Management Spacing 
Exceptions/Waivers

Office of 
Land Use

Illustration Only - All Relevant IIMs are not included
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Presenter Notes
Presentation Notes
This is the second example slide. This also has the still somewhat nebulous world of Connected and Automated Vehicle considerations at intersection, a lot of ongoing work, on that subject and we will certainly have to bring those in, in the future.. 
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Virginia iCAP Development and Guidance Team
Program Manager – Sanhita Lahiri, VDOT 
Technical Working Group Stakeholder Reviewers

District Anne Booker (District Maintenance Engineer)
Sean Nelson (District Engineer) 

• District Traffic Engineers
• Transportation Land Use 

Directors
• Residency Engineers/ 

Administrators
• Innovative Intersection 

Committee
• Virginia iCAP Champion

Transportation & Mobility 
Planning Division Ben Mannell (Assistant Division Administrator)

Location & Design Division Federico Gontaruk (Design)
George Rogerson (Policy) 

Office of Land Use Rob Hofrichter (Director) 

Traffic Engineering Division 

Mena Lockwood (Assistant State Traffic Engineer)
Stephen Read (Safety)
Matt Bonacci (Signal)
Allan Yue (Analysis)

Communications Division Emily Wade (Assistant Director) 

Virginia Division Karen King (Safety)
Mour Diop (Environmental)

Tim White (Project Manager), Andy Nagle (Deputy Project Manager)

Kirsten Tynch (Project Manager) Bryan Katz 
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Presenter Notes
Presentation Notes
We have a Technical Working Group that helped shape the Policy and various Program elements, as you can see they are across many Divisions in Central Office and District. We certainly have FHWA as our guiding partner, and of course our Consultant partners Kimley-Horn, VHB and Toxcel. We also had a Tool Testing Group, a team of analysts across the State who tested and provided guidance to technical details of the iCAP Tool. Then we have a group of Stakeholders who reviewed the policies and different elements and gave us their comments.. If this were a book, I would say it is a very well-thumbed book 
Virginia iCAP Champion
- Support the concept of iCAP policy in Virginia�- Coach and advise team on outreach and any other relevant aspects of the initiative�- Represent Virginia iCAP internally when attending high level meetings�- Motivate Localities to adopt principles of Virginia iCAP (based on existing relationship with localities)
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Virginia iCAP Elements

6/16/2022
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Policy
IIM-TE-397

Assessment
Tool

• Training
• Brochure
• Website

Guidebook

Outreach

Presenter Notes
Presentation Notes
Here are the elements of Virginia iCAP program 
Policy CLICK 
Guidebook CLICK
And Finally Outreach that would consists of Audience based training
Website with Brochures, and other materials
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Virginia iCAP Policy (IIM-TE-397) Outline
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1.0 Purpose and Need 
2.0 Definitions
3.0 Background
4.0 Standards

4.1 Virginia iCAP Process
4.2 Virginia iCAP Tool and Guidebook
4.3 Virginia iCAP Approval

5.0 Effective Dates and Applicability
5.1 Effective Dates
5.2 Project Applicability
5.3 Assessment Stage – Planning vs. Implementation
5.4 Virginia iCAP and Interchange Access Report 
(IARs)

6.0 References 

POLICY

DRAFT
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Presenter Notes
Presentation Notes
Here is the outline for Virginia iCAP policy IIM-TE-397. It describes the purpose and need for iCAP policy, provides definitions and background, then lays out the process along with Dates and applicability 
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IIM-TE-397 – Snapshot 
4.0 Standards

4.1 Virginia iCAP Process

6/16/2022
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DRAFT

APN = VDOT Arterial Preservation Network

https://vdot.maps.arcgis.com/apps/webappviewer/index.html?id=6a024b2739e44b5b8599d86aa3b2c6d7

POLICY

Presenter Notes
Presentation Notes
This is the iCAP process, which starts with Applicability and then goes to Stages of Assessment. The Technical Working Group had many extended discussions regarding the network on which this process would be applicable, finally we settled on Virginia iCAP to be applicable on the Arterial Preservation Network. Project purpose and Need is also considered as part of Applicability. CLICK

This is the network, a lot of you are already familiar with it. 

Once a determination has been made that iCAP is applicable to a project it then proceeds to Stage 1, which is a screening step to establish a list of viable intersection types. It considers Congestion in terms of volume-capacity ratio, Safety in terms of Conflict Points, Ped/Bike Accommodation, and Cost at a high level.. The screened alternatives then proceed to Stage 2, which is a detailed assessment stage where you consider various Traffic Operations MOEs selected based on TOSAM guidance, Crash Modifications Factors, detailed cost, and final narrow down alternative based on Optimal Benefit.
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IIM-TE-397 – Snapshot 
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4.0 Standards
4.1 Virginia iCAP 
Process

DRAFT

What will happen to Signal Justification Report (SJR) requirements? 
Virginia iCAP will lead the process. 
IIM-TE-387 (SJR) is being revised to reflect Warrant Study

6/16/2022

POLICY

Presenter Notes
Presentation Notes
This shows iCAP process required based on where the intersection is located. If it is on a Arterial Preservation Network and maintained by VDOT, or locality but improvements would require State or Federal funds then a Full iCAP assessment is needed. If it is not on APN but a signal is recommended then you would do a shorter version and follow requirements in TE-387. If it is not on APN then iCAP is not required but it is encouraged as a best practice. CLICK

I also wanted to give an important context about the SJR requirements policy. 
Currently  VDOT requires Signal Justification Reports (SJR) to both warrant and justify the installation of new traffic signals at all intersections. The SJR raises the bar for installation of a traffic signal, so meeting traffic signal warrants does not automatically grant approval to install a traffic signal without a more thoughtful analysis of potential alternatives, costs, and benefits. 
It was determined that since Virginia iCAP will go through this thoughtful holistic process, therefore the requirements in IIM-TE-387 can be streamlined. While IIM-TE-397, which is the iCAP policy focuses on the process and resources, it does not cover the specific details of how to conduct a traffic signal warrant study. The revised TE-387 will only focus on warrant study details with references to the iCAP program.  
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IIM-TE-397 – Snapshot 
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5.0 Effective Dates and Applicability
5.2 Project Applicability

DRAFT

APN = Arterial Preservation Network

Applicability
• All projects on APN
 VDOT-administered
 Locality-administered 
 Land use permit 

requests
 In-house study
 Design projects

• Projects not on the APN 
which propose a new or 
modified traffic signal 

Virginia iCAP
Best Practice for All Intersections

6/16/2022

POLICY

Presenter Notes
Presentation Notes
When the Memo is released it will also have effectives dates for various types of projects. Again, even if iCAP is not applicable to a project it is best practice. 



Virginia Intersection & Interchange Control Assessment Program (Virginia iCAP) 
Policy, Tool, Guidebook, and Outreach

IIM-TE-397 – Snapshot 
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Examples of projects that may not require iCAP assessment
• New turn lanes or other 

auxiliary lanes without 
modifications to existing traffic 
control

• Modifications to existing signal 
phasing or timing

• New or modified pedestrian or 
bicycle accommodations

• Emergency repairs

• Maintenance work

• Locations with a previously 
VDOT-approved SJR if 
approved within 2 years 
and/or if conditions haven’t 
changed

• Reconstruction of existing 
signal equipment

• Replacement of signal 
controllers and/or upgrades to 
controller software that does 
not alter the operation or 
display of pedestrian signals

• Installation of other sign, 
signal, communication, or ITS 
equipment

• Pavement marking installation 
or maintenance, including 
revisions to crosswalk marking 
patterns

• In-pavement detector 
installation or replacement

• Installation of a crosswalk

Projects excluded from performing a Virginia iCAP assessment should be 
verified and documented with District Traffic Engineer or their designee.

6/16/2022

DRAFT
POLICY

Presenter Notes
Presentation Notes
Lastly, while considering project purpose and need, we will find some projects may not require in depth analytics. Here are some examples, but every location is unique with its specific features so if projects are deemed to be excluded from performing an iCAP assessment, then it should be verified and documented with the District Traffic Engineer or their designee. 
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Virginia iCAP Assessment Process
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DRAFT

APN = VDOT Arterial Preservation Network

TOOL

Presenter Notes
Presentation Notes
You have already seen this graphic before, it shows the iCAP process. To aid this process CLICK

Virginia iCAP Tool was developed. It is a Macro-based Excel Workbook
Helps with the decision-making process and allows for consistent documentation
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Virginia iCAP Tool – Applicability Form
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TOOL

DRAFT

Presenter Notes
Presentation Notes
The first within that is the Applicability form, where a determination is made if iCAP assessment is applicable to the intersection, and 
Projects excluded from performing a Virginia iCAP assessment should be verified with District Traffic Engineer or their designee and this form submitted as documentation
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Virginia iCAP Tool Assessment Summary

6/16/2022

18TOOL

DRAFT

Project Purpose 
and Need

VTrans
Identified 

Needs

Multimodal 
Accommodations

Crash 
History

Metric Priority 
Based on Need

Stage 1 
Assessment 

Stage 2 
Assessment 

Traffic Operations
Pedestrian Accommodation

Safety
Cost

Presenter Notes
Presentation Notes
I will skip the intermediate sheets and directly go to the Output Sheet that summarizes the entire holistic process CLICK
On the left side are things that you consider before starting analytics, CLICK
On the right you have the metric based  list of intersection types CLICK
Ultimately you find the optimal solution based on Traffic Operations, Pedestrian Accommodation, Safety, and Cost 
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Virginia iCAP Guidebook Chapter Outline
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Chapter 1. Virginia iCAP Policy and Background 
1.1 Overview of the Virginia iCAP Policy 
1.2 Relationship to other VDOT Initiatives
1.3 Guidebook Organization

Chapter 2. Virginia iCAP Assessment Process 
2.1 Applicability
2.2 Assessment Stage 1: Alternatives Screening
2.3 Assessment Stage 2: Alternatives Assessment
2.4 Reporting and Approvals

Chapter 3. Virginia iCAP Tool
3.1 Instructions 
3.2 Applicability and General Input Worksheet 
3.3 Metric Weighting
3.4 Stage 1: Alternatives Screening
3.5 Stage 2: Alternatives Assessment
3.6 Reporting 
3.6 Troubleshooting Tool Issues

Under 
Development

6/16/2022

GUIDEBOOK

DRAFT

Presenter Notes
Presentation Notes
This is the Guidebook that describes the Process, provides instructions on the Tool, CLICK
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Virginia iCAP Guidebook Chapter Outline
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Chapter 4. Assessment Techniques and Strategies
4.1 Partial and Hybrid Innovative Intersection Designs
4.2 Analyzing Multiple Intersections
4.3 Impacts to Adjacent Intersections
4.4 Analyzing Five-Legged Intersections
4.5 Analyzing Multiple Peak Periods

Appendices 
Appendix A: VJuST Configurations
Appendix B: Virginia iCAP Assessment Applicability Form
Appendix C: iCAP Tool Metric Scoring Methodology
Appendix D: Example Intersection Assessments 

6/16/2022

GUIDEBOOK

DRAFT

Under 
Development

Presenter Notes
Presentation Notes
And then Provides Examples of projects. CLICK
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Benefits of Virginia iCAP Process
Project –

• Consistent, Stepwise approach for 
Optimal Control Solution

• Objective Performance Metrics for 
Consistent comparisons

• Consistent Documentation to 
track Decision Making 

• Efficiency in the Long Term 
Overall –

• Consistency
• Transparency
• Accountability

6/16/2022
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Presenter Notes
Presentation Notes
In Summary from a Project point of View it helps with Consistent, Stepwise approach to find Optimal Control Solutions, provides Objective Performance Metrics for Consistent comparisons, Consistent Documentation to track Decision Making, and Efficiency in the Long Term CLICK
Overall it brings Consistency, Transparency, and Accountability in decision making CLICK
To Improve Safety, Enhance Traffic Operations, Accommodate Multimodality, and Provide Best Value
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Virginia iCAP Stakeholders

6/16/2022
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VDOT
District

Residencies

Divisions

Agencies
FHWA

MPOs

PDCs

Industry
Consultant

Developer

OIPI
Localities

Other

Other

OUTREACH
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Virginia iCAP Socialization Plan

6/16/2022
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High Level
- Executives, 
- VDOT District 

Administrators, 
- FHWA, 
- OIPI, 
- MPOs, 
- Developers

Implementers
- Program/ Project 

Managers, 
- VDOT District: 

- Traffic Engineers, 
- Planners, 
- Design 

Engineers, 
- Land Use 

Engineers
- Localities 

Analysts
- Project Managers
- Consultants, 
- Locality staff, 
- VDOT analysts 

OUTREACH

Presenter Notes
Presentation Notes
Tailored talking points
Briefing PowerPoint and speaker notes
Explainer video
Training webinar (policy-focused)
Training webinar (tool focused)�Website landing page
Roadshow PowerPoint and speaker notes
Handout for tabling at events

Website
Develop a new landing page for Virginia iCAP to live at www.virginiadot.org/icap
Outline, copy writing, graphics
Prepare a site map of how related VDOT pages will nest under the new landing page
Develop an HTML version of the Virginia iCAP Guidebook
Coordinate with VDOT website team and iCAP technical working group for technical guidance, materials, and functionality of the new website
Deliver materials in a format that can be easily incorporated in the external VDOT website
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Virginia iCAP Institutionalization
Smooth transition incorporating Virginia iCAP into:

• Upcoming planning projects/studies
• Locally or developer led projects
• SMART SCALE
• Project Pipeline
• Other VDOT policies and manuals

Knowledgeable and engaged industry who:
• Accepts Virginia iCAP as best practice 

6/16/2022
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Presenter Notes
Presentation Notes
Read from Slide
I will now introduce our Guest Star Anne Booker.. Anne is VDOT Salem District Maintenance Engineer, and proud North Carolina State University Alumni, she also was part of the Technical Working Group and helped to shape Virginia iCAP. Anne will take us through a fun Myth or fact exercise with you 
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Majority of Ingredients of iCAP are in place in Virginia

All intersections need to be analyzed using iCAP

Some projects may NOT require iCAP Assessment

Virginia iCAP policy will bring the consistent consideration of these under 
one umbrella and include other elements that are currently not being 
considered consistently

FACT

iCAP is applicable for intersections/ramp termini on Arterial Preservation 
Network. It is best practice for all intersection assessments  

MYTH

iCAP may not be required for some projects like emergency repairs, 
reconstruction of existing signal equipment, etc. Projects excluded from 
performing a Virginia iCAP assessment should be verified and documented 
with District Traffic Engineer or their designee.

FACT

6/16/2022

FACT
or

MYTH



Virginia Intersection & Interchange Control Assessment Program (Virginia iCAP) 
Policy, Tool, Guidebook, and Outreach

26

This is another way for Central Office to control 
District

FACT
or

MYTH

• Virginia iCAP policy will be administered by the District. 
• Role of District Traffic Engineer in Virginia iCAP process
 Approve Virginia iCAP assessment need
 Review and approve iCAP assessments prepared external to VDOT  
 In case a Signal is recommended on an intersection on APN forward 

iCAP assessment to the Innovative Intersection Committee for review 
and further recommendation to State Traffic Engineer

6/16/2022

MYTH
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Virginia iCAP Timeline
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Draft MUTCD Review 
for Virginia iCAP 

Implications

Modifications to 
Relevant IIMs & 

Manuals

Webinar Development 
& Delivery

Virginia iCAP Tool & 
Guidebook Development

External Rollout

V D OT,  F E D E R A L ,  &  LO C A L I T Y  E N G A G E M E N T

Virginia iCAP Policy IIM 
Development
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CONTACT:

Sanhita Lahiri, P.E., PTOE
Data and System Analysis Manager
804.786.1287
Sanhita.Lahiri@VDOT.Virginia.gov

Mena Lockwood, P.E.
Assistant State Traffic Engineer
804.786.7779
Mena.Lockwood@VDOT.Virginia.gov
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Link to Arterial Preservation Network (APN)
https://vdot.maps.arcgis.com/apps/webappviewer/index.html?id=6a024b2739e44b5b8599d86aa3b2c6d7
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