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Metropolitan King County Council

Budget and Fiscal Management Committee

STAFF REPORT

	AGENDA ITEM:
	2
	
	PREPARED BY:
	Arthur Thornbury

William Nogle

	ORDINANCE No.:
	2004-0102
	
	DATE:
	May 5, 2004


SUBJECT: This Proposed Ordinance would approve a supplemental appropriation of $1,302,287 to the Public Transportation Construction Fund, Project A00453.  This supplemental appropriation would provide Metro Transit with the funding necessary to issue a Request for Proposals (RFP) for the replacement of the Transit Division’s Radio/Automatic Vehicle Locator System.

 

Metro Transit is a division of the King County Department of Transportation.  The adopted operations budget for Metro Transit for 2004 is $405,237,968.  In addition, the 2004 budget includes $28,256,580 in the Public Transportation Construction Fund (the subject fund of this proposed ordinance), $15,653,000 in the Transit Capital 2 Fund, and $13,270,763 in the Transit Revenue Vehicle Replacement Fund.

	This proposed legislation was previously discussed in the Budget and Fiscal Management Committee on March 24, 2004.


 

BACKGROUND: The Transit Division is proposing a complete replacement of its radio and vehicle locator systems due to the age of the equipment and changes in Federal Communications Commission (FCC) regulations that necessitate a move to a different part of the radio spectrum.  The adopted 2004 Transit CIP provided the Transit Division with expenditure authority of $100,000 to perform a least-cost engineering analysis of the proposal. Accompanying that appropriation was a proviso requiring that the consultant conducting the analysis “be directed to look for opportunities to reduce costs in all elements of the project and to identify what, if any, effect those reductions could be expected to have upon the functionality of the system.” A report containing that analysis was transmitted to the Council on March 12, 2004 and presented to the BFM Committee at its March 24th meeting.

Project Overview
The existing voice and data radio system by which the Transit Division maintains communications with its bus fleet and field personnel utilizes equipment that is nearing the end of its useful life. In addition, changes in the FCC’s allocation of radio frequencies will require fundamental changes in Transit’s radio system. In 1995 the FCC began a “re-farming” process to better utilize the radio spectrum by narrowing the bandwidths assigned to individual users and auctioning-off the additional capacity which this created.  The 450 MHz band currently used by Transit was subject to this process and, beginning in 2005, businesses and agencies that purchased portions of the spectrum adjacent to Transit’s new narrower 450 MHz bands will be free to begin transmissions, raising the possibility of interference with bus communications if Metro Transit remains in the 450 MHz band. 

In response, Metro Transit  proposes to replace its 450 MHz analog radio system, that has transmitters atop Tiger Mountain, the Bank of America Tower in Seattle and Gold Mountain in Kitsap County, with a digital system operating in the 700 MHz range using 14 lower and less powerful transmitters spread around King County.  

Project Costs

Table 1 (below) shows estimated project costs from 2003 through to system start-up in 2008. Combined with pre-2003 expenditures, the total project cost is estimated at $70.3 million. The necessity of moving from a system with three transmitter sites to one with fourteen is a major cost-driver in this project. This is evident not only in the fixed equipment costs shown in Table 1, but also in the ongoing site lease and maintenance costs which are estimated to be $336,000/year.  While the fixed equipment costs appear to be unavoidable, some elements of the field equipment costs are discretionary, as will be discussed later in this report.

Table 1 – Estimated Project Costs 2003-2008

	King County Labor: project management and technical support
	$2,650,000

	FCC licenses, additional for interference mitigation
	425,000

	Site Leases: options, leases and related labor
	1,661,000

	Consultant Support
	672,000

	Vendor Contract:
	

	· Fixed Equipment

· radio communication hardware at fourteen transmitter sites

· Transit Communications Center equipment
	26,245,432

	· Field Equipment

· mobile radios in buses, and Transit Division vans and trucks

· portable, hand-held radios for service supervisors and other field staff

· repeaters for transit vans and trucks to extend the range of portable radios
	29,132,288

	· Microwave Loop

· network connections to the Transit Communications Center
	3,510,277

	· Transmitter Site Elements (fourteen sites)

· emergency power generator

· structure to house electronic equipment

· DC power plant
	2,903,717

	· Technical Services and Frequency Licensing
	1,956,087

	TOTAL
	$69,155,801


Cost Uncertainty

The current project cost estimate is based upon a detailed radio system design prepared by the Macro Corporation, the consultant selected in 2001 to provide engineering support for this project. Macro has extensive experience with radio system design, including work with a number of transit systems. Nevertheless, it is expected that the cost estimate will change based upon vendor responses to the RFP. Macro’s least-cost engineering analysis identified several areas where vendor proposals may reduce project costs. However, uncertainties that remain at this stage in the project may, when resolved, push costs higher. Section 7 of the report lists the uncertainties identified by the consultant.  These are summarized below:

Likelihood Of Needing Additional Sites Two of the fourteen transmitter sites identified in the current system design, Queen Anne Hill and Maury Island, may be unavailable. As the report explains, “The project continues to analyze coverage needs in Queen Anne and south King County.  Since vendors are required to meet specified performance for coverage, the final number of sites will remain open until the engineering design has been confirmed by the contractor who will build the system.”  The current fourteen sites are all existing radio transmitter facilities. If new sites must be developed to replace any of these, site acquisition, permitting and coverage analysis would likely delay the project considerably and add to its cost.

Mobile Radios  Mobil radios are those that are installed in Metro Transit’s buses, vans and trucks. Until potential vendors respond to the RFP, it will not be known whether a single digital radio can provide both voice and data service or whether vendors will propose alternative technologies to meet Transit’s requirements.

Microwave Paths  The project includes a microwave loop connecting all of the transmitter sites to each other and the proposed Transit Communications Center at the Atlantic/Central Base. Microwave transmissions require unobstructed line-of-sight paths and the paths between some of the currently identified transmitter sites will need to be further surveyed to determine whether they are free of obstruction.

Television Interference  It is possible that broadcasts from a proposed Victoria B.C. television station will interfere with Transit’s radio system and require additional mitigation measures.

Interface With The Automatic Vehicle Locator System  The new radio and AVL systems will be procured separately requiring Transit to “closely manage the vendors who are developing both systems” to ensure that they are integrated.

Project Schedule  

	· Document user requirements
	Fourth Quarter ‘01

	· Issue RFP for radio engineering support
	Fourth Quarter ‘01

	· Complete technical requirements and system design
	Second Quarter ‘03

	· Issue the joint RFP for the On-board Systems/ Communications Center Systems (OBS/CCS) projects
	Second Quarter ‘04

	· Issue RFP for radio replacement system
	Third  Quarter ‘04

	· Secure necessary spectrum for system replacement
	First Quarter ‘05

	· Award contract to selected OBS/CCS vendor*
	Second Quarter ‘05

	· Award contract to radio system vendor*
	Second Quarter ‘05

	· Install CCS in Communications Center*
	Second Quarter ‘07

	· Installation/implementation of radio system
	First Quarter ‘08

	· System acceptance
	Fourth Quarter ‘08


* Dependent on timing of contract signing for OBS/CCS and Radio/AVL projects

Significance of the RFP

The Council decided to require a least-cost engineering analysis at this stage of the project to ensure that all viable radio system alternatives would be addressed by the potential vendors responding to the RFP.  Many of the decisions that the Council must make with regard to elements of the project will be informed by the detailed RFP responses from potential vendors. To this point, the Transit Division has worked with a consultant to define its radio system needs and to design a system to meet those needs within the confines of FCC regulations and available radio spectrum.  Though it contains specifics, such as the number of sites and radio channels, this initial system design is intended as a starting point for vendors to develop their own proposals. The RFP will focus on system performance rather than specifying system components, allowing vendors the opportunity to improve upon the Transit Division’s system design by, for example, demonstrating that an alternative design or radio technology can provide the specified coverage and accommodate the specified volume of radio traffic at a lower cost.

For purposes of the current supplemental appropriation requested by the Transit Division, it is important to distinguish between those project elements that would be determined at this stage by a decision to proceed with the RFP and those elements where a decision can be deferred until vendors have responded to the RFP. 

Project Elements Specified In The RFP
A decision to go forward with the RFP as proposed will resolve several basic questions about the project:

· Should the radio system be completely replaced or just upgraded as needed to replace obsolete equipment and comply with changing FCC regulations?

· Should the system remain in the 450 MHz band, move to the 700 MHz band or to another part of the radio spectrum?

· Should the Transit Division continue to own and operate its own system or contract for radio services from an existing commercial radio system?

System Replacement  Underlying the RFP is the assumption that Metro Transit’s current radio system will be replaced rather than upgraded with new equipment. The consultants who authored the Least Cost Engineering Analysis Report summed up their extensive analysis of the Transit Division’s existing 450 MHz system by noting that, “the present-day radio system is in need of replacement due to the increasing obsolescence of existing equipment and because of changing federal regulatory requirements.”

While Metro Transit’s existing system would be “grandfathered” under former FCC regulations, the consultants found that there is a strong likelihood that transit communications will increasingly experience interference from other radio transmissions.  The potential for serious radio interference was underscored by an article that appeared in the April 13, 2004 Seattle Post-Intelligencer under the headline “Public safety radios go dead.”  Police, firefighters and paramedics using radios in the 800 MHz band are increasingly encountering transmission interruptions from cell-phones in nearby bandwidths. This is a likely scenario if Metro Transit were to remain in the 450 MHz band. Interference is a growing concern in the region due to the large number of competing uses for a spectrum that is greatly limited by international treaty as a result of our proximity to Canada.

700 MHz Bandwidth  As proposed, the RFP will limit vendor responses to a 700 MHz radio system compliant with FCC regulations specific to that band. New radio systems in the 700 MHz band are required to use digital rather than analog equipment and must set aside extra channels for use by public safety agencies during emergencies.  Both of these requirements add to the cost of the project.  After an analysis of opportunities across the entire radio spectrum, from the 40 MHz band to the 900 MHz band, Macro determined that the 700 MHz band was the only feasible option. Table 3 in the least cost report summarizes the results of that analysis. In addition to being the only part of the radio spectrum with enough available channels, the 700 MHz band offers the advantage of FCC regulations designed to insulate radio systems from potential interference.

In-House vs. Contracted Radio Service  At the March 24th BFM Committee meeting staff was asked to investigate the alternative of contracting for service. This question was not addressed in Macro’s least-cost analysis beyond the statement, “Macro sees most transit radio systems being developed as privately owned radio systems due to the system features required by transit operations.” This observation is supported by the Transit staff’s analysis which found contracting to be infeasible for several reasons:

· Coverage -- Companies providing leased radio systems typically have just a few tower locations. Their systems are not licensed or designed to cover Transit's entire service area.

· Capacity -- Companies providing leased radio services usually have just a few channels available.  They are not able to support the number of users required for fixed route operations. Fixed-route operations has over 1,300 buses and several hundred support vehicles and radio users. 

· Systems integration and technical compatibility -- Commercially leased radio systems are for voice-only operation and do not support advanced capabilities such as emergency alarms, call management and integration with a computer-aided dispatch system, or the on-board equipment on Transit buses.

· Still a shared resource -- Metro's Accessible Services leased radios and air time from Motorola up until about 1998, before switching to Nextel phones. ACCESS Transportation found that Motorola continued to lease their system out to other users, which resulted in reduced air time availability and delays to communications. 

Project Elements Dependent Upon RFP Responses

Section 4. of the Least-Cost Engineering Analysis Report is directly responsive to the Council’s direction that the consultant, “be directed to look for opportunities to reduce costs in all elements of the project and to identify what, if any, effect those reductions could be expected to have upon the functionality of the system.”  The “Potential Cost Reduction Ideas” of Section 4 are summarized in Attachment 4.  Nine elements of the project are examined and recommendations offered, many of which await the outcome of the RFP process where, it is suggested, vendors may propose less costly ways to provide the radio coverage and quality of service required by the RFP.
ANALYSIS: Staff involvement with this project extends back to the Council’s budget review process. The Executive-proposed 2004 CIP included the first meaningful project cost estimate, following several years of  “placeholder” estimates that proved to be extremely low. The 2004 estimate of $70.3 million was based upon a full assessment of the impact of new FCC regulations and a Transit radio system design performed by a consultant with much experience in the field. The recommendation to withhold RFP funding until a least-cost engineering analysis could be performed reflected staff’s belief that, in light of the project’s high cost, the Council needed to be assured of having a full range of alternatives addressed by potential vendors prior to the Executive returning with a full funding request.

Staff has reviewed the consultant’s least-cost analysis and finds that it makes a reasonable case for the action that is responsible for the bulk of the project cost: moving the radio system from the 450 MHz band to the 700 MHz band. Staff has explored the possibility of remaining in the 450 MHz band under the FCC’s provisions for “grandfathering” existing systems and has come to concur with the consultant’s finding that this would likely result in unavoidable and unacceptable levels of interference as radio traffic in the 450 MHz band increases.

At the direction of the BFM Committee, staff has also analyzed the potential of contracting for radio services rather than building and owning a new system. Project staff’s response (described above), that the limitations of all existing radio systems within the Metro Transit service area disqualify them from consideration, seems reasonable.

This project has been submitted to King County’s technology project review process. To-date, this has involved monthly status reports to OIRM staff and annual briefings for the County’s Chief Information Officer prior to including the project in the Executive-proposed budget. These briefings and updates are not concerned with project costs but rather address the question of whether the project embodies appropriate and technically sound concepts. If this project ultimately receives full funding and proceeds to implementation, its progress will be monitored by the County’s Project Review Board which will authorize increments of expenditure after periodic reviews of the project’s status.

Staff has explored the question of whether the digital radios, the microwave communications loop, and the GPS-based vehicle locator system are likely to be rendered obsolete by technological advances in the near term. Based upon discussions with project staff, their response that, inevitable technological advances notwithstanding, the systems proposed here will perform well over the projected useful life of the equipment seems reasonable.

REASONABLENESS: The Council appropriated only $100,000 in the 2004 budget for this project and included a proviso requiring a least cost engineering analysis before Transit issued an RFP.  The least cost engineering analysis has been prepared by a recognized expert in the radio communications field.  That expert has identified a number of ways that the estimated cost of this project can be reduced.  The expert has endorsed the basic project design of moving to the 700 MHz bandwidth as the best approach for Metro Transit.  The next step to keep this project moving is the issuance of the RFP.  Staff believes that approval of this Proposed Ordinance is a reasonable policy and financial decision that will enable Metro Transit to proceed with this project.  Staff further believes that the competitive bid process will likely yield proposals that will incorporate reasonable cost-saving design and operations elements that were identified by the consultant.

ATTACHMENTS:
 

1. Proposed Ordinance 2004-0102

2. Executive Letter of Transmittal, dated February 25, 2004

3. Executive Proviso Response Letter, dated March 12, 2004
4. Table: Potential Cost Reduction Ideas
5. Transit Radio/AVL System Replacement Project Least Cost Engineering Analysis Report, dated February 13, 2004
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