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Purpose of Document

This is the base document of the Systems Engineering Management Plan (SEMP) for the San Francisco Municipal Transportation Agency’s (SFMTA) Urban Partnership Program-funded SFpark pilot projects. This base document has basic information about the pilot projects as a foundation for the documents that form the SEMP.

The SEMP is intended to serve as a guidebook for the SFMTA project team and its vendors throughout the course of the project that follows the systems engineering approach to project completion. The SEMP will identify tasks to be completed, and summarize the project schedule, tasks, responsibilities, and how the final products will be integrated, installed, verified, and maintained. The SEMP will enable the project team to manage the project using systems engineering principles and methods to maximize the quality of the system being implemented while minimizing the budget and schedule.  The SEMP documents are living documents, so as information is gathered through the life of the project, some plans may be updated to reflect the most current data. 

Goals and Scope of Pilot Projects

SFMTA initiated SFpark to help San Francisco address various issues related to parking and congestion.  The goal of SFpark is to use new parking management approaches and technology to manage San Francisco’s parking demand in ways that support SFMTA’s overall transportation goals.  

Goals of SFpark Pilot Projects

The following goals orient the SFpark pilot project data collection and evaluation plan: 

· Reduce congestion – Use new parking management technology and techniques to reduce double parking, circling while looking for parking, and the number and duration of automobile trips in peak times and places. Together, these changes are expected to reduce congestion. These impacts are expected to be most significant at the localized level within the pilot areas (e.g., at peak periods in areas with high travel demand) but may reduce congestion more broadly (e.g., bridges that are constrained at peak periods). 
· Improve speed and reliability of public transit – Increase public transit’s speed and reliability by reducing unpredictable delays caused by double parking and congestion.
· Improve air quality – By reducing congestion and the number of needless vehicle miles travelled while searching for parking, SFpark is expected to reduce localized emissions of pollutants, including greenhouse gas emissions. 
· Improve customer satisfaction with SFMTA parking management in San Francisco – Improve the satisfaction and experience of people who drive in the City by making parking easier and more convenient, thus making driving a more predictable travel choice by reducing unpredictable variability in parking search time at the destination. 
As a result of reduced congestion and improved public transit reliability, we expect SFpark to encourage desirable secondary effects. These impacts are expected to require a longer time horizon before progress can be measured: 

· Improve the economic vitality of pilot areas – By improving availability of parking at peak times, increasing parking turnover, and improving speed and reliability of public transportation, SFpark may improve customer access to commercial areas. 

· Improve transit, taxi, pedestrian, bicyclist, and driver safety – By reducing the amount of time drivers spend searching for parking, SFMTA may reduce the total vehicle miles travelled in the pilot areas. Fewer collisions may result.
· Improve SFMTA’s financial sustainability – SFMTA expects SFpark to improve the organization’s financial sustainability by improving Muni operations, increasing the cost effectiveness of parking enforcement, reducing overall parking meter operation and maintenance costs, and potentially creating a small net increase in overall parking revenue. 
Strategies to achieve SFpark goals

SFMTA will use three primary strategies to achieve its goals for SFpark: better parking management, parking information, and enforcement.  

Parking management – To better manage demand for on- and off-street parking, SFpark will use demand-responsive pricing of parking.  Prices will be adjusted periodically and gradually to help meet availability targets so that drivers can, most of the time, quickly find available parking, whether on-street or in garages or lots. To complement demand-responsive pricing, other changes to parking management will include relaxation of time limits and special event pricing.

Parking information – To help drivers make more informed travel decisions before getting into the car or to help drivers efficiently find parking during a trip, SFpark will provide a new level of parking information.  Real-time information about parking location, availability, and price will be provided to drivers in a variety of ways, including variable message signs (complemented by static wayfinding signs), web-based maps, PDA / Smart Phone accessible maps, and text message.  

The off-street Parking Guidance System will assist drivers, especially non-San Francisco residents, by directing them to parking garages with vacancies through signs that provide space availability information.  The parking technologies for Parking Guidance include variable message signs (VMS), static wayfinding signs, and associated interface equipment. Each VMS will display parking availability for two or more City-owned garages in pilot areas and have an arrow directing drivers toward the direction of the garage. VMS will be strategically placed to direct drivers from freeway off-ramps to the garages. Static guide signs will supplement the VMS to provide guidance from the VMS to each garage. The associated interface equipment includes the Parking Access and Revenue Control System (PARCS) and the parking guidance software and equipment.  PARCS has vehicle count data that will be used to display the number of spaces available at the garage. 

Enforcement – For on-street parking, good policies will be followed up with a consistent level of enforcement of those policies to help maximize their effectiveness. This will help to maximize the efficacy of the SFpark pilot projects and aid subsequent evaluation of their effects. 

Scope

The on-street Parking Management projects will consist of several pilots throughout San Francisco that will use new technologies to assist in the better management of parking through demand responsive pricing and real-time driver information availability. The parking technologies to be tested include wirelessly networked parking meters, wirelessly networked in-street parking occupancy sensors, and parking information systems. Parking meters and in-street sensors will be tested in seven of San Francisco’s major employment and commercial centers or neighborhood commercial centers including Downtown, Civic Center/Hayes Valley, Fillmore, Fisherman’s Wharf, Southern Embarcadero, Chestnut/Lombard, and Mission/Valencia. These pilot areas will be complemented by three control areas where sensors will be used to gather parking demand data in areas where no changes to parking management has occurred:  Clement/Geary, Union Street, and West Portal.  The parking pilots projects will include approximately 6,000 on-street metered parking spaces and 11,667 parking spaces in the SFMTA-managed parking garages and lots. 

The parking guidance system will encompass all City garages in the Downtown and Civic Center areas of San Francisco.  Currently, the Downtown area has 10 City-owned garages with a total capacity of nearly 10,000 spaces and the Civic Center area has two City garages with a total capacity of nearly 1,500 spaces.  Fourteen VMS and 80 static guide signs will be located throughout the Downtown Shopping District and Chinatown/Financial District.  Five VMS and 20 supplemental static guide signs will be located in the Civic Center area. 

Acronyms

	BOS
	San Francisco Board of Supervisors

	Caltrans
	California Department of Transportation

	CFR
	Code of Federal Regulations

	FHWA
	Federal Highway Administration

	ITS
	Intelligent Transportation Systems

	O&M
	Operations and Maintenance

	PARCS
	Parking Access and Revenue Control System

	PE
	Agency Project Engineer

	PM
	Agency Project Manager for Parking Guidance or Parking Management

	PS&E
	Plans, Specification and 

	RFP
	Request for Proposals

	SEMP
	Systems Engineering Management Plan

	SFMTA
	San Francisco Municipal Transportation Agency

	SFMTAB
	San Francisco Municipal Transportation Agency Board of Directors

	VMS
	Variable Message Signs

	WBS
	Work Breakdown Structure


Work Breakdown Structure

The following table summarizes the major activities needed to plan, implement, operate, and maintain SFpark pilot projects.

	1. Initiating SFpark
	

	1.1
	Develop Scope of Work for UPP-funded Parking Pilot Projects and Parking Guidance System Project

	1.2
	Review Process with FHWA 

	1.3
	SFMTA Board Approval

	1.4
	Contract with Vendor for Planning and Strategic Communications 

	2. Planning SFpark
	

	2.1
	Develop Project Plan and Concept of Operations

	2.2
	Conduct Additional Stakeholder Outreach

	2.3
	Obtain Environmental Evaluation

	2.4
	Develop Strategic Communications Plans

	2.5
	Develop Systems Engineering Management Plan (SEMP)

	2.6
	Develop Enforcement Plan

	2.7
	Develop Detailed Implementation Plans for Pilot and Control Areas

	2.8
	Develop Necessary Request for Proposals (RFP) 

	3. Executing SFpark
	

	3.1
	Conduct Request for Proposals (RFP) and Contract Negotiations for Goods and Services

	3.2
	Procure Equipment (Sensors, Meters, Enforcement Handhelds, etc.)

	3.3
	Procure Services (Communications Execution, Data Collection and Evaluation, Data Warehouse, etc.)

	3.5
	Execute Outreach/Strategic Communications Plan

	3.6
	Award Parking Guidance System Contract

	3.7
	Build the Parking Guidance System Project

	3.7.1
	Install the Variable Message Signs

	3.7.2
	Develop Parking Guidance System Application Software

	3.7.3
	Install the Communications Infrastructure

	3.7.4
	Install the Parking Guidance Application Software

	3.7.5
	Information Dissemination

	3.8
	Execute Verification/Evaluation Plan

	3.9
	Implement SFpark Pilot Projects

	3.9.1
	Install Sensors

	3.9.2
	Install Parking Meters

	3.9.3
	Upgrade Enforcement Handheld Devices

	3.9.4
	Activate Web-Based Driver Information System

	3.9.5
	Activate Text-Based (SMS) Information System

	3.9.6
	Activate Pay-By-Cell Phone Service (if technically feasible)

	3.10
	Implement Training Plan

	3.11
	Implement Operations and Maintenance Plan

	4. Closing SFpark
	

	4.1
	Sign Off Vendor Deliverables

	4.2
	Pay Vendors

	4.3
	Terminate Pilot Projects

	5. Controlling SFpark
	

	5.1
	Establish Override Levels                                                                                                                   

	5.2
	Secure Continued Operations and Maintenance Funding                                                                                       

	5.3
	Create Policies and Procedures Document                                                                                     

	6. Reviewing SFpark
	

	6.1
	Evaluate Parking Pilot Programs

	6.2
	Submit Draft Report

	6.3
	Develop Final Report


Work Descriptions

The following work description provides an overview of each activity in the Work Breakdown Structure.

	1. Initiating SFpark
	These activities are part of the feasibility and concept exploration of the SFpark program, and are required before the planning and design phase of the program can begin.

	1.1
	Develop Scope of Work for UPP-funded Parking Pilot Projects and Parking Guidance System 
PMs and PE will develop detailed scope of work.

	1.2
	Review Process with FHWA 
PMs will  review the process to complete the projects and scope of work with FHWA

	1.3
	SFMTA Board Approval
PMs will schedule hearing for and obtain approval from SFMTA Board of Directors for the overall SFpark program, its related Vision, Goal and Policy document, the pilot projects, and related contracts.

	1.4
	Contract with Vendor for Planning and Strategic Communications
PM will develop and administer an RFP to select a vendor to provide Parking Management planning assistance and public outreach/communications planning. PM to write scope of work to be included in the RFP.

	2. Planning SFpark
	These activities outline the planning process for the SFpark projects.

	2.1
	Develop Project Plan and Concept of Operations
PMs and PE will write project plans and concept of operations for Parking Guidance and Parking Management.

	2.2
	Conduct Additional Stakeholder Outreach
SFMTA Planning Team will have additional stakeholder interviews and meetings to discuss their needs and get stakeholder input on user needs.

	2.3
	Obtain Environmental Evaluation
PMs will obtain necessary CEQA evaluation from Planning Dept Major Environmental Assessment Group and work with Caltrans to provide information for Caltrans to complete NEPA assessment.

	2.4
	Develop Strategic Communications Plans
Planning Team and Planning and Strategic Communications Contractor will prepare a strategy to disseminate information about SFpark.

	2.5
	Develop Software Engineering Management Plan (SEMP) 
SFMTA Planning Team will develop and write the SEMP documents. Planning Team will meet with product vendors and service contractors to learn more about detailed technical plans.  Plans include Data Collection and Evaluation; Data Warehousing; Pricing; System Requirements; Design Specifications, Interface Control, and System Integration; Verification; Configuration Management; Operations, Maintenance, and Support; Deployment, and Training.  

	2.6
	Develop Enforcement Plan
Planning Team with assistance from Planning Contractor will develop a strategic plan to address issues related to enforcement deployment, technology buy-in, labor, training, and equipment changes for Parking Management Projects.

	2.7
	Develop Detailed Implementation Plans for Pilot and Control Areas
Planning Contractor will prepare step by step directions to implement each Parking Management pilot project including project area, number of meters, detailed schedule, and installation instructions.

	2.8
	Develop Necessary Request for Proposals (RFPs) 
SFpark will need to procure services and goods.  PMs will develop RFPs to prepare for those procurements. 

	3. Executing SFpark
	These activities involve the building of the Parking Guidance System and the implementation of the Parking Management System.

	3.1
	Conduct RFP process and Contract Negotiations for Goods and Services
PMs will lead RFP processes to procure necessary equipment and services.

	3.2
	Procure Equipment
Project Management Contractor will procure in-street sensors, parking meters, enforcement handheld devices and other supporting technical equipment for the various pilot projects. SFMTA and Project Management Contractor will work with product manufacturers to customize the equipment.

	3.3
	Procure Services
Project management contractor will hire, for services it will not provide, service providers for development for data management system, enforcement planning, data collection, data evaluation, communication assistance, IT support/systems integration.

	3.5
	Execute Outreach/Strategic Communications Plan
Communications Contractor will coordinate targeted neighborhood meetings, initiate small business community outreach, and manage Citywide public information campaign.

	3.6
	Award Parking Guidance System Contract
The Department of Public Works and SFMTA will award the variable message sign system construction contract to the lowest bidder.

	3.7
	Build the Parking Guidance System Project
A Construction contractor and System Integrator will build the Parking Guidance System’s signs and create the Parking Guidance Application software, respectively.  The System Integrator will also install the necessary links and interfaces between SFgo’s system and the parking garage PARCS equipment to establish communications.

	 3.7.1
	Install the Variable Message Signs
A contractor will install the variable message signs at the locations specified in the contract specifications and plans.

	 3.7.2
	Install the Communications Infrastructure
A contractor and the City’s Department of Telecommunications will install the conduit and fiber optics, respectively, for the variable message signs and communications with the garage’s PARCS.  The contractor will replace old traffic signal controllers with new 2070 controllers and install new traffic signal cabinets.  SFMTA will install the ethernet edge switches to establish a connection between the intersection controller and the Transportation Management Center (TMC).

	 3.7.3
	Install the Parking Guidance Application Software
The System Integrator will install the Parking Guidance Application Software on the SFpark Main Server.  The System Integrator will also install the necessary links and equipment to establish communications between the software and the following: variable message sign and the garage’s PARCS.

	 3.7.4
	Information Dissemination
The System Integrator will install the necessary equipment and software to disseminate information on the web and via text message (SMS).

	3.8
	Execute Verification Evaluation Plan
Project Management Contractor will perform verification testing on Parking Management System and System Integrator will perform verification testing on the Parking Guidance System.  The Parking Management and Parking Guidance Systems will not be accepted by SFMTA unless it meets all of the requirements outlined in the Verification Plan.

	3.9
	Implement SFpark Pilot Projects
Project Management Contractor will install and activate equipment after hardware and software testing is completed.

	  3.9.1
	Install In-street sensors
Project Management Contractor will install sensors in metered and non-metered spaces in pilot areas.  Project Management Contractor will perform on-street testing.

	  3.9.2
	Install Parking Meters
Project Management Contractor will install parking meters in pilot areas.  Project Management Contractor will perform on-street testing.

	  3.9.3
	Upgrade Enforcement Handheld Devices 
SFMTA and Project Management Contractor to upgrade handheld devices with wireless capability. 

	  3.9.4
	Activate Web-Based Driver Information System 
Project Management Contractor will activate public access to web-based driver information system serviced by sensor vendor.    

	  3.9.5
	Activate Text-Based (SMS) Information System 
Project management contractor will activate text-based info system serviced by sensor vendor.

	  3.9.6
	Activate Pay-By-Cell Phone Service (if technically feasible) 
SFMTA staff and Project Management Contractor will activate pay by cell. 

	3.10
	Implement Training Plan
The Project Management Contractor and the System Integrator will implement the training plan.  

	3.11
	Implement Operations and Maintenance Plan. 
The PMs will implement the operations and maintenance plan for both hardware and software.

	4. Closing SFpark
	These activities are required to end the pilot project.

	4.1
	Sign Off Vendors 
PMs will sign off on all vendor deliverables subsequent to quality assurance tests.  

	4.2 
	Pay Vendors 
All vendors will submit final accounts to SFMTA; SFMTA Accounting will pay vendors.

	4.3
	Terminate Pilot Project 
PM will terminate all pilot projects.

	5. Controlling SFpark
	These activities are essential for the continued operation of the SFpark system beyond the pilot if successful.

	5.1
	Establish Override Levels 
SFMTA staff will establish override levels that dictate when SFMTA or garage operators have the ability to override the system to display traffic alert messages.

	5.2
	Secure Continued Operations and Maintenance Funding 
SFMTA will seek future operations and maintenance funding.

	5.3
	Create Policies and Procedures Document 
SFMTA will document policies and procedures for Management, Enforcement, Accounting, Operations, and Maintenance of new system. 

	6. Reviewing SFpark
	

	6.1
	Evaluate SFpark 
PMs will develop draft project evaluation.

	6.2
	Submit Draft Report 
Key stakeholders will review draft project evaluation.

	6.3
	Develop Final Report
PMs will submit final evaluation of SFpark to SFMTA Board.


Project Schedule

The following schedule is provided as a high level project schedule that includes all phases of the SFpark program leading to initial system operation. As SFpark progresses, the schedule will be updated to reflect actual or more accurate start and finish dates, and to add system upgrade projects when identified.

Parking Management System

· Design

· Complete SEMP:  January 2009

· Sensors
· Release sensor RFP:  January 2009

· Award sensor contract: February 2009

· Begin sensor installation:  March 2009 

· Meters

· Release meter RFP:  February 2009

· Award sensor contract: March 2009

· Begin meter installation:  June 2009 
· Data warehouse and transactional system

· Finalize architecture:  January 2009

· Award contract for design and development: February 2009

· Phase 1 Development and testing complete:  June 2009 

· Phase 2 Development and testing complete:  September 2009 
· Enforcement handhelds and vehicles

· Release RFPs:  February 2009

· Award contracts: March 2009

· Finalize initial handheld integration:  April 2009 

· Finalize handheld integration:  June 2009 

· Software integration

· Contracting to be done as part of Parking Management procurement process

· Begin to transfer data from parking garages to SFpark transactional system (to provide parking information online and other methods):  August 2009

· Begin software integration for VMS:  January 2010

· Complete software integration for VMS:  April 2010

· Testing: May 2010
Parking Guidance System (Variable Message Signs)

· Design
· Complete 75% design of variable message sign conduit and poles:  September 2008
· Internal SFMTA review of design:  October 2008 
· Public hearing: October 2008
· Design package completion: 95% December 2008; 100% in January 2009

· Funding

· Caltrans’ approval of construction funding: January 2009

· Contracting for construction 

· MTAB approval of advertisement: early February 2009

· Contract advertisement: February 2009

· Notice to proceed: June 2009

· Construction 
· Initiate construction:  June 2009

· Complete construction: May 2010 
· Software integration

· Contracting to be done as part of Parking Management procurement process

· Begin to transfer data from parking garages to SFpark transactional system (to provide parking information online and other methods):  August 2009
· Begin software integration for VMS:  January 2010

· Complete software integration for VMS:  April 2010

· Testing: May 2010
Control Gates

Control gates are points or milestones at which formal approval is required before proceeding with an action or activity.  The following table identifies the major control gates for SFpark implementation, the person who will authorize “opening the gate”, and prerequisites for doing so.

Control Gates

	Control Gate 
	Source of Authorization
	Prerequisites

	Off-Street and On-Street Parking 
	
	

	SFMTA Board Approval of Project
	SFMTAB
	Complete SFpark Vision, Goal and Policy document, and Scope of Work.  Schedule hearing

	Concept of Operations and SEMP approval
	FHWA
	Detailed planning complete in accordance with Systems Engineering concepts including all technical plans.  Reviewed by SFMTA technical staff and stakeholders

	Obligation of Funds
	Caltrans
	FHWA approval of SEMP and receipt of National Environmental Policy Act (NEPA) clearance

	PS&E Approval
	Caltrans
	Provide Caltrans with necessary information and forms; assist with questions

	NEPA Assessment
	Caltrans
	Provide Caltrans with necessary information and forms; assist with questions

	Off-Street Parking
	
	

	Commence Construction Contract and Systems Integrator Contract
	SFMTAB
	Funding in place, contractor selection process completed, agreement negotiated, agreement signed by contractor

	System acceptance
	Project Manager
	System successfully passes acceptance criteria in the validation plan

	On-Street Parking
	
	

	Commence Planning and Strategic Communications and Systems Integrator Contracts
	SFMTAB
	Funding in place, contractor selection process completed, agreement negotiated, agreement signed by contractor

	Commence Outreach/Strategic Communications 
	Project Manager 
	Complete of the outreach/strategic communications plan and all related public outreach documents

	Commence Implementation 
	Project Manager
	Public outreach initiated, SEMP complete, technical memorandum for each pilot and control area complete 

	System acceptance
	Project Manager
	System successfully passes acceptance criteria in the validation plan


Resources

This section is a high level summary of what resources are anticipated to be required for major activities involved in the implementation and operation of SFpark.  For each activity, it identifies the organizations needed to conduct the activity, the lead agency or contractor, the estimated level of effort needed, funding resources, and any specialty skills, tools, equipment, or services needed. As SFpark progresses, this section will be updated to reflect actual or more accurate resource needs.
Operate SFpark On-Street Parking

Daily Operations/Management for SFpark Pilot Projects. 

· Organizations Needed – SFMTA

· Lead Agency or Contractor –  SFMTA
· Level of Effort – 4,000 hours annually

· Funding Sources – SFMTA funds and Federal FHWA funds

· Specialty Skills, Tools, Equipment or Services –  Experience in project management, detailed knowledge of parking meter technologies, data collection and storage and systems integration

Manage Off-Street Parking

Manage Off-Street Parking Daily Operations related to Parking Guidance.

· Organizations Needed – SFMTA

· Lead Agency or Contractor –  SFMTA

· Level of Effort – 1,000 hours of SFMTA staff time annually

· Funding Sources – SFMTA funds and Federal FHWA funds

· Specialty Skills, Tools, Equipment or Services –  N/A 

Systems Integration for On/Off-Street Parking

Provide planning, design, and implementation for systems integration.

· Organizations Needed – SFMTA

· Lead Agency or Contractor –  Systems Integration Contractor

· Level of Effort – 1,000 hours 

· Funding Sources – SFMTA funds and Federal FHWA funds

· Specialty Skills, Tools, Equipment or Services –  Experience with various parking meter, parking sensor technologies, and parking guidance.  Experience with Systems Integration
Data Warehouse Development for On/Off-Street Parking

Manage the design, development and implementation of a new data warehouse.
· Organizations Needed – SFMTA

· Lead Agency or Contractor –  Data Warehouse Developer Contractor

· Level of Effort – 2,000 hours 

· Funding Sources – SFMTA funds and Federal FHWA funds

· Specialty Skills, Tools, Equipment or Services – Experience with data collection, storage, systems integration, and frontend development for evaluation, visualization, and analytics
Data Warehouse Management 
Provide daily support operations for the new data warehouse.
· Organizations Needed – SFMTA 

· Lead Agency or Contractor – SFMTA and Specialty Contractor

· Level of Effort – 1,000 hours per year

· Funding Sources – SFMTA funds and Federal FHWA funds

· Specialty Skills, Tools, Equipment or Services –   Experience with managing data warehouses

Manage SFpark Contracts for On/Off-Street Parking

Monitor, oversee, and evaluate performances of SFpark contracts.
· Organizations Needed – SFMTA

· Lead Agency or Contractor –  SFMTA 

· Level of Effort – 600 hours

· Funding Sources – SFMTA funds and Federal FHWA funds
· Specialty Skills, Tools, Equipment or Services – N/A

IT Support for On-Street Parking

Initiate project plans, provide support for operations and maintenance. 
· Organizations Needed – SFMTA

· Lead Agency or Contractor – SFMTA

· Level of Effort – 500 hours for project initiation; 500 hours for annual support; 700 hours for annual operations/maintenance. 

· Funding Sources – Agency annual operating funds

· Specialty Skills, Tools, Equipment or Services –  N/A

Maintain Parking Meters

Provide daily maintenance of parking meters.

· Organizations Needed – SFMTA

· Lead Agency or Contractor –  SFMTA

· Level of Effort – 4,500 hours annually

· Funding Sources – SFMTA funds and Federal FHWA funds

· Specialty Skill, Tools, Equipment or Services – N/A

Risk Management

Risk management is the systematic process of planning for, identifying, analyzing, proactively addressing, and monitoring project risks. A project risk is the expectation of an uncertain event or condition that, if it occurs, can have a significantly negative or positive effect on a project objective.  

Most risks are associated with negative outcomes, and can be called threats.  The challenge in developing any project is to prevent the threatening condition from occurring, and mitigating its impact if it does happen.  

Risks, normally viewed as threats, can also include uncertain events that result in a positive outcome.  These can be thought of as opportunities rather than threats.  An example is an unexpected funding windfall, or an unexpected low price for one or more major system components.  In this case, the challenge is to facilitate occurrence of the opportunistic condition and to be in a position to take full advantage of it if it does occur.

The following table identifies major risks, their causes, and planned proactive mitigation measures to address the risks.  The likelihood, or probability of an event occurring, and its impact on the project has been rated on a number scale of 1-4, from low to high. 

Table R1. Risks and Mitigation Measures 

	Risk
	Causes
	Probability 
	Impact
	Mitigation

	Contracts
	
	
	
	

	Failure to obtain local approvals of necessary contracts for off-street 
	Legislator concerns not addressed
	1
	4
	Meet individually with local legislators to discuss SFpark. Address concerns prior to public hearings

	Failure to obtain FHWA approval of SEMP
	Inadequate planning
	1
	3
	Work closely with FHWA on development of documents; adjust documents as necessary

	Funding
	
	
	
	

	Delay in funding 
	Delay in processing or meeting requirements to obligate funds
	4
	2
	Work closely with Caltrans and FHWA to monitor status.  Provide all documents in a timely manner

	Failure to secure funding for future operations and maintenance 


	SFMTA unable to fund continued operations and maintenance due to budget constraints.  
	2
	3
	Secure existing dedicated staff resources and manufacturers’ maintenance contracts in the agency’s baseline budget. Provide early staff training.  Secure maintenance contract costs early in the procurement process to secure good terms

	User 
	
	
	
	

	Poor user interface/user experience 
	Bad user interface design, bad communications, poor education
	2
	3
	Test interface with users before deployment.  Integrate communications, implementation, and product design efforts.  Develop strong and positive parking brand for SFpark

	Poor user acceptance 
	Unreliable parking information. Information is not user-friendly.
	2
	3
	Ensure data accuracy through verification process. Beta test user acceptability prior to live dates for adjustments. Invest heavily in communications.

	Other 
	
	
	
	

	Lack of intra-agency cooperation (within SFMTA)
	Lack of resources or common understanding of technology; insufficient internal outreach and communication or buy-in
	1
	3
	Provide for early and consistent internal outreach; adequate project budget, realistic scope and schedule; good training; user friendly interface for SFMTA staff

	SFMTA staff shortage/ resource management
	Reduction in workforce, staff overloaded with projects
	4
	2
	Ensure ability to quickly hire outside staff, employ interns, and adjust project schedule as necessary

	Vendor bankruptcy or acquisition
	Vendor financially unstable; vendor purchased by another company
	1
	4
	Employ vendor with good reputation, sound business model, and history of experience.  Include a provision in contracts for bankruptcy and acquisitions

	Community opposition
	Insufficient education and/ or communication.  Disagreement with SFpark policy goals or strategies 
	4
	4
	Invest heavily in a strategic communications plan; outreach with key stakeholders upfront; obtain Board of Supervisors and Mayor’s support early in the process

	Technology – On-Street
	
	
	
	

	Failure related to hardware (ordering, delivery, installation, set up, configuration, testing) 
	Hardware malfunction, vendor staff shortages, delivery problems, incorrect hardware delivered
	3
	3
	Ensure sufficient lead times, write liquidated damages in contracts with vendors, provide clear specifications, ensure thorough verification process, have back up systems and spare parts

	Failure related to infrastructure (networking, integration)
	Broken switches, ripped cables, telecommunications outages, equipment failure 
	3
	2
	Provide for hardware replacement, alternative routing, redundant design, write liquidated damages in contracts with vendors, provide clear specifications, ensure thorough verification process, have back up systems and spare parts

	Unable to develop desired technology 
	Market has not yet developed the product 
	1
	3
	Keep design/scope simple, work with as many off the shelf standardized products as possible

	Loss of project data control 
	Vendors not willing to relinquish data ownership
	3
	3
	Negotiate acceptable agreement that is mutually beneficial to City and vendors

	Vendors/Contractors – On-Street
	
	
	
	

	Lack of inter-vendor cooperation
	Lack of willingness to share proprietary information 
	2
	4
	Include provision in contracts that require full disclosure and access to all parking related data

	Non-compatibility with vendor equipment
	Technology not available to integrate data and equipment functions
	1
	3
	Keep scope of work and user requirements simple; use proven approaches as much as possible

	Vendor staffing issues
	Insufficient staff planning
	1
	3
	Request staffing plan

	Equipment  Deliveries
	
	
	
	

	Delay in meters
	Manufacturing delays, shipment issues, insufficient lead time
	2
	2
	Provide ample lead time for delivery, clarify time expectation, have liquidated damages clauses in contracts for late delivery

	Delay in sensors
	Manufacturing delays, shipment issues, insufficient lead time
	2
	3
	Provide ample lead time for delivery, clarify time expectation, have liquidated damages clauses in contracts for late delivery

	Delay in enforcement handhelds
	Manufacturing delays, shipment issues, insufficient lead time
	1
	2
	Provide ample lead time for delivery, clarify time expectation, have liquidated damages clauses in contracts for late delivery

	Delay in enforcement vehicles
	Manufacturing delays, shipment issues, insufficient lead time
	3
	1
	Provide ample lead time for delivery, clarify time expectation, have liquidated damages clauses in contracts for late delivery

	Technology – Off-Street
	
	
	
	

	Disseminate unreliable information to the public


	The parking guidance system will likely rely on real time data extracted from the PARC subsystems. However, the existing PARC subsystem relies on the garage operators to manually reset the counters in order to provide accurate output counting data.
	3
	3
	Develop and enforce procedures and/or offer incentives to the garage operators to diligently reset the counters on a daily basis while the existing PARC system is in place

Investigate options that would make manual reset unnecessary

Investigate getting real time data directly from sensors and gates instead of from PARC system

	Failure to develop a migration path in order to accommodate for subsystem (PARC) upgrades


	The SFMTA consultant responsible for investigating and designing the upgrade of the PARC subsystem fails to work with relevant SFMTA staff to develop a migration path parking guidance.
	3
	3
	Ensure that the new PARC subsystem will minimize and mitigate the changes in order to provide data output to the parking guidance system by working with the consultant early in the PARC upgrade design process

	Vendors/Contractors  – Off-Street
	
	
	
	

	Lack of market interest/expertise


	There is not sufficient expertise or proven technology available to provide the integration work to disseminate real-time parking information. 
	3
	3
	Investigate to gain an understanding of available technology and products, then tailor strategies and end product accordingly. Be prepared to direct resources to the necessary research and development (R&D) work for this very young market

	Lack of market capacity (construction contractors and integrators) to provide sufficient high-quality service.

	There are competing RFPs/contracts for integration services available in the market place, which detracts the potential vendor interest in Parking Guidance.

Contractors may not bid on the construction portion of Parking Guidance because of an overload of work and/or limited bonding capability.
	3
	3
	Engage integrators in advance. Understand their products/technology and their capacity. Time RFP issuance appropriately

Provide information to construction contractors’ market in advance. Approach potential contractors directly. Explain the nature of the work and encourage teaming


Project Specific Technical Plans

Additional SEMP documents called “technical plans” provide additional detail about the procedures, tools, and resources that will be used throughout the life cycle of SFpark.  An outline of the content of each plan is provided in the following table.  Most of these plans will be continually refined over time.
	Plan
	Purpose and/or Content

	Base document
	· Work breakdown structure, work descriptions, project schedule, control gates, resources, and risk assessment

	Data Collection and Evaluation Plan
	· What data will be collected

· Plans on how to use data to operate and evaluate SFpark

	Data Warehousing Plan
	· Goals and design specifications (including user interface, configuration, interfaces)

· How data quality will be verified

	Pricing Plan
	· Describe how SFMTA plans to adjust prices based on demand data

	System Requirements
	· Defines what the SFpark system must do in terms of function and performance using “shall” statements; must correspond to user needs.

	Design Specifications, Interface Control, and System Integration Plan
	· Include high level overview of the systems and high level system architecture
· Defines specifications for all subsystems, including meters, in-ground sensors, handheld enforcement devices,  equipment, pay by cell, SMS text system, web-based parking information, variable message signs, and provision of data from parking garages.

· Identify what data will be provided by each subsystem and how those systems will “talk” to one another, and how those specifications will be maintained over time.  

· Define activities necessary to integrate software (i.e., how data will go from one system to another) 

· Document will be used to define contents of RFP for these services

	Verification Plan
	· Define how system will be “verified” to ensure all subsystems meet their design specifications.  

· Guide development of acceptance test procedures for different system components and the overall network.  

· Need a verification plan for each item in the overall SEMP flowchart

	Configuration Management Plan
	· Identify the procedures to be used for managing changes to the SFpark system and for keeping accurate and up-to-date records of its current configuration.  

· Identify the configuration manager, establish a change control board, describe procedures for reviewing and approving change requests, procedures for making approved changes including coordination with and notification of affected parties, and procedures for updating configuration documentation.

	Operations, Maintenance, and Support Plan
	· Identify day-to-day procedures to be followed by users and maintainers of SFpark, primarily at the policy level.  Technical level procedures will be primarily covered by user and maintenance manuals provided by the equipment manufacturers. 

	Deployment Plan
	· The details of the installation or “deployment” of the systems/software as well as hardware for SFpark
· Schedule for training, system installations, and other parts of SEMP 

	Training Plan
	· Identifies all groups to be trained

· Develops what training each group needs and when it should happen (for all but parking guidance portion)

· Develop training and follow up training schedules 
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