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2. INTRODUCTION
The Phoenix metropolitan region consists of 25 incorporated cities and towns, 3 native Indian communities, and rest of the unincorporated areas of Maricopa County. Out of these there are seventeen (17) jurisdictions in the Maricopa Association of Governments (MAG) region that can be classified as a smaller jurisdiction with 2010 census population less than 50,000. This project was initiated by MAG to as part of its efforts to meet a growing need for technical guidance for Intelligent Transportation Systems (ITS) Planning faced by many of the smaller MAG jurisdictions in the region.
Jacobs is conducting this study for MAG to develop a document that would serve as a guideline and a template that could be readily utilized by a smaller jurisdiction in the MAG region to plan and implement ITS. This is the fifth technical memorandum documenting the efforts on this project. This technical memorandum summarizes the work completed in Task 6: Develop and Prioritize ITS Operational and Implementation Strategies.

1.1. Overview of the Technical Memorandum
Having identified ITS applications and functions that are appropriate for the jurisdiction, the next step would be to identify, define and develop projects. This technical memorandum will develop a process for developing ITS projects and associated costs. A sample list of ITS projects including their definition, description and an order of magnitude cost will be developed. This memo will also include implementation and operational strategies to help small jurisdictions in deploying ITS projects.

1.2. Identification and Development of ITS Projects
After an agency has identified ITS applications and functions that meet its needs, as discussed in Technical Memo #4, the next step is to identify, define and develop these ITS projects.
The definition of the problem that needs to be solved initiates the project development process. Once a proposed solution is identified, a project is ready to be developed. A sample project development template is provided in Appendix A: ITS Project Development Template. Please note that this template provides an outline of the features that are needed to help identify, define and develop a project and can be easily adapted to develop any ITS project – small or large.
If ITS projects are anticipated to be developed using federal highway funds, they have to answer the following key questions:
· Is your project an ITS Project or include ITS elements?
Note that any project that uses advanced information processing, communications, sensing, or control technologies to improve the safety and efficiency of the transportation system can be defined as an ITS project. Examples include interconnecting traffic signals, transit signal priority systems, variable message signs, closed-circuit television cameras, automatic passenger counters, and traffic signal control software.
· Does your project conform to the National ITS Architecture or MAG Regional ITS Architecture?
This is to demonstrate how your project fits into the MAG Regional ITS Architecture which defines a regional framework for ensuring institutional agreement and technical integration for the implementation of ITS projects in the MAG. MAG Regional ITS Architecture provides guidance and serves as a resource for the development of local ITS projects.
· Does your project meet the Systems Analysis Requirements?
Systems engineering analysis is a structured process that is meant to assist with developing the final design of a system. The analysis should be on a scale commensurate with the project scope – that is, the more complex the project, the more complex the analysis. 

1.2.1. Resources for Development of ITS Projects
There are a number of local resources available for the development of ITS projects including strategic plans, checklists, ITS standards etc. The following are helpful links to some of these resources:
· ADOT FMS/ITS Resources: This link contains the Systems Engineering Checklist (required for all federally funded ITS project), the FMS Design Guidelines, and various other ITS-related documents.
http://www.azdot.gov/Highways/TTG/TTG-Docs.asp
· MAG ITS Resources: Go to ‘Intelligent Transportation Systems’ under Technical Committee
http://www.azmag.gov/Committees/Committee.asp?CMSID=1050
· AZTech: Regional ITS resources
http://www.aztech.org/
· City of Scottsdale Resources
http://www.scottsdaleaz.gov/traffic/traffic_management_its

1.3. ITS Project Costs
Planning level cost estimates are needed to develop and prioritize individual ITS projects. Some of the principles that should be considered while developing planning level cost estimates include:
· Do not be overly conservative or liberal on cost estimates; however, one should probably err on the high side so as to retain credibility of the program by minimizing cost overruns
· Work on an installed unit cost basis (e.g., per intersection, per mile, per ramp, per bus, per control center, etc.), but also take into account major features
· Estimate full life-cycle costs, including design, development (especially software), procurement, installation, integration, acceptance testing, evaluation, O&M, management, and spare parts inventory
· Document assumptions so that adjustments in the costs can be more easily made if costs or quantities change
· Distinguish any systems or components that will be funded from other sources, so that this can be accounted for properly (and identified in the appropriate other plan such as the Transportation Improvement Plan (TIP))
· Use cost data from your own sources and experiences when possible
· Assess potential costs by analyzing the results and costs of similar projects successfully deployed in adjacent jurisdictions or region
· Incorporate ITS programs into new transportation projects to facilitate funding, construction coordination, and lessen the perceived cost of ITS (which is typically a small portion of other projects such as highway construction or rehabilitation)
· Commit sufficient funds and staff resources to adequately conduct strategic planning
· Do not underestimate software development costs since they are often higher than planned
· Scrutinize communication costs as they are large compared to equipment costs
Table 1 provides a sample list of ITS projects including their definition, description and an order of magnitude cost.



	Table 1 – ITS Project Costs

	
Project Description
	Capital Cost Estimate
	O & M Cost Estimate per Year

	CCTV camera 
[Includes: installation, enclosure, camera, encoder, cables]
	$6,000 - $8,000 /location
	
$1,000


	Dynamic message sign 
[Includes: installation, DMS sign panel, structure and foundation, conduits, conductors, pull box, control cabinet, power source]
	$50,000 / location
	
$6,000


	Traffic Counter System
[Includes: including installation, wiring,  conductors, pull box, conduit]
	$2,000 – 3,000/ location
	
$1,000


	Fiber optic communications  in new conduit
[Includes: trench, conduit, fiber optic cable, pull box at approximately every 600'-800']
	$150,000 - 190,000/mi
	
$400/mi/yr


	Fiber optic communications in existing conduit 
[Includes: fiber optic cable, pull box at approximately every 600'-800']
	$30,000/ mi
	
$400/mi/yr


	New Traffic Signal (entire 4-legged intersection)
[Includes: installation, pull boxes, conduit, foundations, signal poles, power service, control cabinet, UPS backup battery, mast arms, signal heads, signal mounting assembly, luminaire mast arm and luminaires, video detection, push buttons, pre-emption, internally illuminated street name signs, CCTV camera]
	$220,000 - $250,000

	$2,500 - $4,000


	Single Mode Fiber Optic Cable (12 or 96 Fibers)
	
$2.00 - $3.00 / LF

	
see Fiber Optic


	Emergency Vehicle Preemption Unit (typically 4 per intersection) 
[Includes: installation, beacon, sensors, cables, components located in the controller cabinet]
	$2,500 Each

	$1,000


	Video Detection Camera (single camera)
	$6,000 - $8,000 Each

	$1,000


	Video Detection System (for 1 intersection, typically 4 cameras) 
[Includes: installation, cameras, branch cables, cabinet interface unit]
	$35,000 - $45,000

	$1,000


	Radar Speed Feedback Sign 
[Includes: installation, solar panel, 'your speed' display', speed limit sign, radar, cables, post and foundation]
	$2,700 - $5,000 Each

	$1,000



1.4. Prioritization of ITS Projects
Once the ITS projects have been identified and defined, in scope and cost, it is important for the agency to prioritize these projects. Based on the ITS needs of the agency some of these projects may desirable immediately, however, funding, base infrastructure needs and interim remedies will dictate their implementation priority.
The prioritization of projects can follow a simple qualitative approach based on the needs of the agency and the logical phasing of the projects to realize the maximum possible benefits from the ITS deployments. The projects can be prioritized in a simple method as:
· Short-Term – High, Medium and Low
· Long-Term – High, Medium and Low

1.5. Implementation of ITS Projects
In developing an implementation plan for deployment it is important for the agency to coordinate the installation of ITS devices and communications infrastructure with other Capital Improvement Program (CIP) projects or ITS projects that are currently programmed for construction by the agency. This can substantially reduce construction costs and minimize the disruption to specific corridors due to construction activities. 

ITS elements could be incorporated in projects that are included in:
· Agency’s Capital Improvement Program (CIP)
· Maricopa Association of Governments’ (MAG) Transportation Improvement program (TIP) and Regional Transportation Plan (RTP)
· Agency’s ITS projects (stand-alone projects)

1.5.1 Implementation Strategies
Some of the strategies that can be beneficial to smaller jurisdictions in preparation of projects for implementation may include the following:
· Develop a Project Database: The database should be designed to track infrastructure projects, their schedules etc. and should be accessible by all departments within an agency. This kind of database would facilitate resource coordination, maintenance, and construction activity.
· GIS Database: This database would track existing and planned infrastructure projects mapped on the agency’s jurisdictional map. This is for agencies where GIS software and expertise is available.
· Shared Procurement: Coordinate the purchase of ITS equipment by sharing the procurement with adjacent jurisdictions or larger agencies in the region. This will ensure operational compatibility between adjacent jurisdictions.
· Use Existing Contracts: Use existing statewide and agency contracts for ITS equipment procurement
· Sharing Data: Share traffic data and available training resources in the region. 

1.5.2 Resources for Implementation
The following are some important resources in the MAG region that can help in implementation of projects:
a) MAG’s  TIP and RTP programs: The information on these programs can be found at the following link: 
http://www.azmag.gov/Projects/
b) Project Programming: Please refer to “A Guide to Transportation Programming – FY2012” for detailed process and requirements for programming projects at the following link: http://www.azmag.gov/Documents/Transportation_Programming_Guidebook_FY2012.pdf

c) Project Closeout Process: There are new rules and guidelines for closing out the federal fiscal year for projects that funding was not able to be obligated for and defer them to future fiscal years. This is detailed in the ‘Project Status Development Workbook 2012”.

1.6. Concept of Operations
 (
M
ission & Vision of MAG Regional Concept of Transportation Operations
)[image: ]Communication between the various system stakeholders is the key to effective management of transportation systems and its operations. The Concept of Operations defines the relationships among the organizations required for the deployment and operation of the project. It also identifies and communicates the qualitative and quantitative characteristics of the system to the user, developer, maintainer and all other affected stakeholders.

The Concept of Operations answers the who, what, when, where, why, and how for the new or existing system: 

• What – What are the known elements and the high-level capabilities of the   system? 
• Where – What are the geographical and physical extents of the system? 
• When – What is the time sequence of activities that will be performed? 
• How – What resources do we need to design, build, or retrofit the   system? 
• Who – Who are the stakeholders involved with the system? 
• Why – What does your organization lack that the system will provide? 

The Regional Concept of Transportation Operations (RCTO) for the Phoenix metropolitan region was developed by Maricopa Association of Governments (MAG) in 2003. The Regional Concept of Transportation Operations classified the functions that deal with operations into three levels: (1) the local level, (2) the local/regional level and (3) the regional level (see Figure above). At the local level, operational functions are those need to be performed by individual agency regardless of other partners. At the local/regional level, functions need to be conducted by individual agency but with consideration for possible region wide impacts. This requires coordination and collaboration with other agencies affected by these functions. At the regional level, operations functions benefit local jurisdictions as well as an entire region.

1.6.1. Concept of Operations Strategies
The following are some of the key activities in developing a Concept of Operations:
· Identify the stakeholders associated with the system/project
Make sure that all the stakeholders involved in or impacted by the project – owners, operators, maintainers, users, and so forth – are identified and involved.
· Define the core group responsible for creating the Concept of Operations
Depending on the size of the project and staff capabilities, this team might include a consultant or staff members with knowledge of the project and requisite writing and communications skills.
· Define stakeholder needs
Provide a clear definition of the stakeholders' needs and constraints that will support system requirements.
· Develop the initial Concept of Operations, review it with the broader group of stakeholders, and iterate
Incrementally create the Concept of Operations, review relevant portions with stakeholders, and adjust the concept as necessary to get buy-in.
· Create a System Validation Plan
A Validation Plan provides a guide for evaluating a deployed ITS system to determine if it has met its goals.

Some of the operational strategies that have been beneficial to larger jurisdictions include:

· Standard Operating Procedures: Agencies can develop Standard Operational Procedures (SOP) between departments within their jurisdiction detailing the roles and responsibilities e.g. Traffic department and Police department; Fire and EMS response.
· [bookmark: _GoBack]Agreements: Agencies can develop maintenance and operational agreements with adjacent agencies e.g. With ADOT for signal operations and maintenance; Sharing CCTV viewing and control; coordinating incident management  etc.

1.6.2. Resources for Concept of Operations
The following are some important resources in the MAG region that provide information related to operations:
· MAG – ITS Operations: Functions at this level require regional cooperation and collaboration. The final report titled “Regional Concept Of Transportation Operations”, 2003, can be found at the following link:
http://www.azmag.gov/Committees/Committee.asp?CMSID=1050

· AZTech: Regional ITS Operations: Resources related to regional operations can be found at the following link:
http://www.aztech.org/
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