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The purpose of this technical memorandum is to summarize the activities related to Task 3 of the Planning Analysis Tools for Operational/ITS Evaluation Gap Study. As part of this project, we performed the following three tasks:

· Task 1:  Identify the user needs for evaluating operations and ITS projects in the planning process

· Task 2:  Assess the capabilities of several software tools available to planners for quantifying the benefits and costs associated with ITS and operations projects; and

· Task 3: Provide recommendations for modifying these software tools to assist planners and decision-makers. 

Summary of User Needs

Task 1 was to identify State DOT and MPO needs for evaluating operations and ITS projects in the planning process.  This was accomplished through a review of the pertinent literature; an assessment of the procedures that State DOTs and MPOs use in evaluating and selecting projects for inclusion in the TIP; and a one-day focus group workshop.   The following is a summary of the observations based on the review of the TIP documents:

· Many locations use a consensus process for selecting and prioritizing projects for inclusion in the TIP.  Many locations do not use a formal evaluation process (or at least did not report using a formal evaluation process) in developing their TIPs.

· In those locations where a formal evaluation process is used, some locations use a subjective evaluation process to identify the potential benefits of a project.  At these locations, the MPO or an evaluation committee rates or assigns points to how, in their opinion, the project will impact some performance measures (i.e., safety, traffic congestion, etc.). 

· Other locations use multiple performance measures and criteria to assess and rank projects.  The specific measures that are used in these evaluations vary greatly from location to location.  Therefore, analysis tools need to support the use of multiple performance measures (such as traffic flow improvements, accident reductions, etc.)  Analysis tools should allow users to select the most appropriate performance measures for their location.

· Subjective measures, such as environmental justice, the desire to promote growth or development in a particular corridor/sub-region, system redundancy, etc. are often used in combination with objective measures in ranking projects.

· Many locations are beginning to make specific allocation of funds to support operational programs.  This allows agencies to directly compare operational projects with other operational projects.

· Many locations are installing infrastructure to support operations as part of the capacity enhancement projects.  These improvements also need to be accounted for as part of the evaluation and selection process.

We also conducted a workshop to determine the user needs for integrating and evaluating ITS and operations projects into the planning process.  The purpose of the workshop was to solicit input from representatives from metropolitan planning organizations (MPOs) and state departments of transportation (DOTs) about the process and the tools they use for incorporating ITS and operations projects in the planning process and what needs and tools FHWA might provide to assist agencies make ITS and operations more “competitive” in the planning process.  The following is a summary of the user needs identified in the workshop:

· There is a general lack of understanding about the capability and limitations for the different types of evaluation tools. 

· There is a need to inform elected officials and decision-makers on the benefits and importance of operations-oriented and ITS projects.

· There is a lack of quality data​ that show the system-wide impacts of ITS and operations improvements.

· There is a need to develop a common language and share data between operations and planning personnel.

· There is a lack of good “before and after” studies that quantify the impacts of ITS projects.

· Many agencies are using the tools only to quantify the economic benefits of projects. There is a need to examine how operational projects can be sequenced over time to generate long-range improvements.

· Tool developers need to be cognizant of time constraints and data accessibility requirement of users.  Many agencies do not have the time to fully evaluate many different alternatives.

· It is difficult to anticipate driver behavior in response to improvements.

· Analysis tools do not consider impact of projects on long-term operational resources, such as staffing, training needs, maintenance personnel, etc. 

· There is a need to quantify impacts of operations projects on air quality conformance and customer satisfaction/customer service.

· There is a need to develop new and innovative performance measures that more accurately capture benefits of operations and ITS projects.

· There is a need to change the cultural long-range and transportation improvement program planning environment from a “project-oriented” perspective to “program-oriented” perspective.

Using the results of literature review, the assessment of procedures, and the workshop, we developed a taxonomy of user needs for evaluating operations-oriented and ITS projects. 

Comparison of Capabilities

In Task 2, we examined the capabilities of various tools for evaluating and assessing the potential benefits that could be derived from implementing ITS and other operational improvements.  The tools included in the assessment were as follows:

· ITS Deployment Analysis System (IDAS);

· Dynamic Network Assignment Simulation Model for Advanced Road Telematics for Planning Applications (DYNASMART-P)

· Microscopic Simulation (specifically CORSIM/TSIS and VISSIM®).

Error! Reference source not found. summarizes the results of this assessment. The following highlights some of the capabilities of the various evaluation tools from the perspective of how these tools might be used in the planning process to evaluate a proposed ITS and operations-oriented project for inclusion in long-range transportation plans and transportation improvement plans.  

Under the current configuration, IDAS appears to be the tool best-suited for identifying a potential project that can be incorporated into the long-range transportation process.  IDAS can compute the benefits and costs associated with deploying various ITS and operational improvements, either in isolation or in combination with others.  It is designed specifically to compute the long-term, regional impacts of operations programs.  The program computes life-cycle benefits and costs by allowing the user to select when and how long the improvement will be in effect.    IDAS generates benefit/costs assessments on a system-wide basis. 

Several shortcomings of IDAS are as follows:
· While IDAS does have provisions to account for improvements caused by transit, IDAS does not explicitly model transit operations or operations of transit facilities.  
· IDAS currently does not permit the user to assess the benefits and costs of time-variant.  Examples of the strategies not evaluated well include work zones, incidents, congestion pricing, variable tolling, etc.
· IDAS does not explicitly model travel behavioral changes in response to traffic conditions on the networks.  Benefits are derived by factoring link capacity or altering travel times. IDAS is not capable of dynamically altering trip assignments in response to changing traffic conditions or management strategies.
DYNASMART-P and microscopic simulation are better suited for conducting detailed analyses of how an operations-oriented project or ITS deployment will improve traffic flow and operations.  Microscopic simulation is especially well-suited for analyzing the impacts of specific operational strategies (such as modification to signal timing parameters, new traffic control strategies/algorithms, etc.).  Because DYNASMART-P has the capabilities of modeling how drivers dynamically alter their travel paths in response to changing traffic conditions and traffic management strategies, it is particularly well-suited for assessing the benefits of the effects of motorist information system deployments on traffic operations.   These capabilities make DYNASMART-P and microscopic simulation better suited for evaluating potential projects for inclusion in a transportation improvement program (TIP) plan.  

One advantage microscopic simulation and DYNASMART-P have over IDAS is that it is relatively easy for the user to reflect changes in system capacity caused by adding new links or lanes to a link.  These tools can be used to assess the benefits and impacts of ITS and operational improvements when they are incorporated into capacity enhancement projects.  
	Analysis Need
	IDAS
	DYNASMART-P
	Microscopic Simulation

	Planning Study Types

· Benefit/Costs Comparisons

· Alternative Analysis

· Assessment of Operational Impacts
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	Spatial Analysis Needs

· Isolated/facility level benefits

· Corridor level benefits

· Regional/System-level benefits
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	Temporal Analysis Needs

· Present Time (0-5 yrs)

· Intermediate (5-10 yrs)

· Long-term (10-15 yrs)
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	Other Planning Assessments

· Air Quality Conformity

· NEPA/Environmental Justice

· FTA New Starts

· Toll Road Operations

· Work Zones

· Incidents

· Congestion Pricing

· Special Events
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	Travel Choice Parameters

· Mode Split Implications

· Induced/Foregone Demand

· Dynamic Routing

· Changes in Capacity

· Variable Time Eventsd
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	a Limited to only a few operational improvements

b Bus only

c Depends on simulation package selected

d These would include events such as work zones, congestion pricing, variable tolling, etc.


All of these tools take a long time to setup and calibrate before the user can get valuable and meaningful results. Each model approach requires an intensive amount of data that is often not readily available on short notice.  There are some spreadsheet applications available, but they seem to be limited to very specific applications, such as incident management or work zones, etc. 

None of the tools are particularly ideal for supporting the development of strategic visioning of ITS and operational improvement deployments.  Strategic visioning involves examining how various ITS and operational deployment can be combined and their deployments sequenced so that systems (and their benefits) build upon one another to maximize the return on investment in a region.  An example of strategic visioning would be the development and deployment of a freeway surveillance and control system that supports not only incident management, but also ramp metering, motorists information systems, managed lanes applications, and so on. Strategic visioning is intended to prevent agencies from deploying technologies which they cannot support, maintain, or operate given their level of deployment, staffing, training, and funding.
Ideally, a tool that supports strategic visioning would be one that assists agency and regional decisions makers as to which ITS and operational improvements are appropriate and when they should be deployed.  Agencies would start by entering their current ITS and operational deployments.  They would also need to identify which types of improvements are logical and practical given the composition of their region.  With this background information, the decision support system would examine project traffic pattern changes over time and determine when in the planning horizon certain ITS and operational deployments need to occur in order to maximize their return on investment.  It would not only determine what systems are needed at what point in the future, but it would also lay out for the decision-makers a strategic path for deploying the technologies in the right corridors. Issues such as regional balance and environmental justice could be incorporated into the tool.

Recommendations

The purpose of this memorandum is to provide specific recommendations for improving the tools that can be used to evaluate ITS and operational projects into the transportation planning process.  We have identified two specific sets of recommended improvements.  The first set represents specific improvements that can be made to the IDAS software system, while the second set are general recommendations for improving the long-range and TIP planning processes to make ITS and operations-oriented project more competitive in these processes.  

IDAS specific recommendations

1. Expand the estimation methodologies and add benefits and costs information to include additional ITS and operational deployments commonly implemented in areas.  At a minimum, IDAS should be expanded to cover the following types of common ITS deployments:

· Work zone traffic management

· Variable tolling 

· Congestion pricing 

· Special use lanes (i.e., truck lanes, etc.)

· Evacuation management

· Weather management

· Parking management

· Enforcement systems 

2. IDAS currently has a “black” box feel to it.  Guidance is needed to assist users in determining how to use and interpret the results.  The developers need to provide some guidance on how to calibrate the model so that agencies can determine if the results produced are representative of actual conditions.   Better training and documentation is required that shows how IDAS can be used as part of an overall process on evaluating projects for inclusion in the long-range plan.  

3. IDAS does not currently model transit operations explicitly.  The model should allow the user to assess transit systems that are running concurrently with normal automobile traffic and in exclusive rights-of-way.  All types of transits modes should be modeled, including local bus service, express bus service, bus-rapid transit, light-rail applications, and heavy-rail applications. 

4. IDAS needs to recognize that some basic level of deployment already exists in most areas.  This should be the control alternative - not a “no build” scenario.  IDAS also needs to be revised to allow agencies to easily enter the existing ITS deployments.  The software could then compute the incremental benefit/costs associated with deploying additional strategies above and beyond what exists in the system.

5. Expand the set of performance measures used to assess improvements beyond those currently provided in IDAS.  Many deployments have benefits beyond improvements in travel time, safety, air quality, and travel time reliability. Examples of different types of performance measures include the following:  

· Agency efficiencies – these would include measures that relate to how particular agencies might be able to improve the efficiency of their operations.  For example, deploying a data warehouse might reduce personnel costs to collect transportation data in a region. 

· Security / Infrastructure protection – many ITS and operations improvements (particularly those that improve the surveillance capabilities in a region) can also be used for security and infrastructure protection.  These benefits should also be accounted for in the analysis.
· Customer satisfaction – many ITS and operations improvements not only improve but also impact the public’s perception or satisfaction ratings. 
· Transit-Oriented – these would be performance measures that are specifically designed to examine the effects of improvements on transit operations. Examples of potential performance measures include on-time performance, schedule adherence, reduction/reassignment of rolling stock, etc.

Agencies need to be able to assign weights or relative importance to these performance measures. 

6. Provide a “LIVE UPDATE” procedure that will allow users to obtain the most current benefits and costs information, similar to that provided by many commercial software producers (e.g., Microsoft Windows®).  The software could automatically link to FHWA’s benefits website and download the most current benefits and cost information.  

7. Upgrade the procedures for estimating safety, air quality, and benefits and costs contained in IDAS. 

· Crash reduction estimates are based upon 1997 data.  These estimates need to be updated to more current information.

· The method for estimating air quality measures is based on MOBILE 5a procedures.  These need to be improved to MOBILE 6.

· Many of the technology cost information are based on 1995 dollars.  

8. Modify IDAS to allow user to add/delete/modify network information without having to go back to the original planning model.  This would include providing the user with the ability to perform the following:

· Add new links or modify links.

· Capture the benefits of implementing Transportation System Management (TSM)-type (i.e., adding turn-bays, lengthening storage lanes, adding auxiliary lanes, etc.) in conjunction with ITS and operational improvements.

9.  Expand the decision support functions within IDAS.  This would include the following:

· Allow IDAS to automatically identify problem areas that might benefit from ITS and operation improvements, and select potential technologies and systems.  

· Allow IDAS to determine what other systems are required to support deployment of a particular type of improvement based on the current level of deployment and automatically recommend improvements and upgrades to these systems,   

· Determine the phasing of deployment so that the maximum rate of return is provided by each deployment.

10. Incorporate real-time/historical data to help with calibration process.

Incorporating Operations in Planning Process

The following is a list of recommendations for improving the process for incorporating operations and ITS in the planning process as a whole.  

1. There is a general need to improve the level of education and awareness of the tools that are available to assist agencies with incorporating operations and ITS projects in their planning processes.  The education should not only be focused towards MPO and planning agencies, but also toward agencies that are ultimately responsible for deploying and operating the improvements.  The following provides a list of specific recommendations that might be employed to increase the awareness among operations and planning agencies. 
· Provide a synthesis of case studies of locations where agencies have been successful with incorporating ITS and operational projects in their planning processes.  
· Create a clearinghouse where users can post questions and experiences related to not only how to model or evaluate a certain improvement, but also how agencies are developing long-range plans and transportation improvement program plans.
· Develop briefing documents that show how various tools are used in the planning process.
· Develop a catalog that shows the capabilities and limitations of various tools for evaluating ITS and operations-oriented projects in the planning project.  The catalog also needs to show what tools can provide information to support other important planning effort including air quality assessment, environmental assessments, etc.
· Develop an NHI course or peer-to-peer workshops that shows successful approaches that agencies are using to incorporate operations and ITS in the planning process.   The workshops should include hands-on exercises where the participants learn how to use the available tools to support different planning activities. 

· Develop a methodology and guidance on how different operational improvements impact local agency resources – in terms of full-time equivalent employees, staff capabilities, etc.

2. Provide agencies with specific guidance on how to incorporate the evaluation tools in the planning process, specifically the TIP process.  Listed below are some recommendations on how this can be accomplished.
· Provide case-study examples that show different model TIP processes.  

· Establish categories for funding in TIP and LRTP.  Make projects compete for funding within same funding categories (i.e., capacity-enhancement projects compete only with other capacity-enhancement projects)

3. Improve the process for collecting and disseminating benefits and cost information associated with ITS projects.  This might include developing standard formats and procedures for collecting and reporting information and for detailing the conditions of the system that existed prior to the improvement. 

4.  Expand the functionality of basic tools and develop new tools that would assist agencies in the decision-making process to identify and select projects in the planning process.  These new tools would not only help agencies assess the economic tradeoff among improvements, but would also provide insight as to the type and sequencing of ITS and operations projects.   These might include the following:  
· Develop an analysis tool that performs a tradeoff analysis of alternatives and identifies sequence of improvement that maximizes incremental benefits (i.e. develops a program and staging of improvements for long-term).

· Develop an analysis tool that examines the effects of sequencing operations improvements in conjunction with capital improvements.
· Develop an analytical tool that allows quick screening of alternatives, and then allows users to perform more detailed analysis of alternatives, maybe an integration of IDAS and a DYNASMART.
These tools should be able to model, as the basis of comparison, the types of improvements already implemented in the area, develop a timeline of deployment strategies and allow the user to identify acceptable deployment strategies.  Ideally, this tool would forecast traffic pattern changes annually up to the planning horizon and then develop recommendations of which ITS and operations projects are required to be deployed to delay or postpone the need for a capacity enhancement project in a corridor or regions.  These tools would keep making ITS/operations improvement until all the available capacity has been fully utilized and the only way to improve operations is through a capacity enhancement project.  These tools would also not only determine the sequencing of the ITS improvements that need to be made, but would also determine the timeframe for when capacity enhancement projects would be needed in a region or corridor. These tools would also need to support planning for other purposes such as air quality conformance, and NEPA / Environmental Justice planning efforts
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