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Metropolitan King County Council

Budget and Fiscal Management Committee

STAFF REPORT

	AGENDA ITEM:
	7
	
	PREPARED BY:
	Arthur Thornbury
William Nogle

	ORDINANCE No.:
	2004-0102
	
	DATE:
	March 24, 2004


SUBJECT: A supplemental appropriation in the amount of $1,302,287 for the Transit Radio and Automatic Vehicle Locator System Replacement Project.
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 Fund (the subject fund of this proposed ordinance) and $15,653,000 in the Transit Capital 2 Fund, and $13,270,763 in the Transit Revenue Vehicle Replacement Fund.
SUMMARY: The proposed ordinance would increase the 2004 appropriation of the Public Transportation Fund in the amount of $1.3 million for Capital Improvement Plan project no. A00453, the Radio and Automatic Vehicle Locator System Replacement.  This would bring the total 2004 appropriation for this Fund to $29,558,867.
Background 
The Executive requested an appropriation of $1.4 million for 2004 for this project. The Council recognized that issuing a Request for Proposals (RFP) was a major step toward committing Transit to a 700 MHz system estimated to cost as much as $70.3 million. The Council declined to appropriate the entire $1.4 million because it was not convinced that sufficient analysis had been done on all available options including less costly alternatives. Therefore, the 2004 adopted budget included an appropriation of $100,000 for this project with the following proviso attached:

No portion of the funds appropriated for CIP Project A00453, Radio & AVL System Replacement, shall be expended on the issuance of a project request for proposals until the executive has submitted a report of a least-cost engineering analysis of the proposed radio and AVL systems.  The analysis and report shall be prepared by the current lead consultant for the project who shall 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 report shall be submitted by March 1, 2004.

On March 12, 2004, the Executive transmitted the required least-cost engineering analysis report and staff have been reviewing and analyzing it since then.
With this legislation, the Transit Division is seeking $1.3 million, the balance of its original 2004 budget request.  Approval by the Council of this appropriation request would allow Transit to proceed to the next step: preparation and issuance of a Request for Proposals.  The RFP would establish project parameters which would focus vendor responses and, ultimately, define the range of options presented to the Council when full funding of the project is sought in subsequent budgets.  
Project Overview
The Metro Transit Division proposes to replace the voice and data radio system, by which it maintains communications with its bus fleet and field personnel.  In addition to replacing radio equipment that is nearing the end of its useful life, this project responds to changes in the way that the Federal Communications Commission (FCC) allocates the radio spectrum.  Under this proposal, Metro’s current analog radio system, which operates on channels in the 450 MHz range with transmitters atop Tiger Mountain, the Columbia Center and Gold Mountain (Kitsap County), would be replaced with a digital system operating in the 700 MHz range from 14 lower and less powerful transmitters spread around King County.  

As noted above, the current voice and data radio system utilizes equipment that is nearing the end of its useful life, cannot be replaced by new equipment that would operate on the same radio frequency, and is inadequate in terms of coverage over the geographic operation area of the Transit system. In addition, the Federal Communications Commission (FCC) has made changes in the way that radio frequencies are allocated to the public. Recently, the FCC decided that the 450 MHz bandwidth currently used by Transit should be opened up to public use through an auction.  Beginning in 2005, organizations that purchased portions of the 450 MHz bandwidths will likely begin using them. This raises the possibility of interference with bus communications if Metro Transit continues to use the 450 MHz bandwidth.  

The radio and AVL system is essential to Metro Transit’s operations. These systems allow transit operators to be in communication with the control center which is currently located in the Exchange Building but is proposed to occupy a new building at the Atlantic/Central Bus Base.
Project History
The Radio/AVL replacement project has been in the Transit CIP since 2001. To date, $1.7 million has been expended to:

· identify Transit’s radio system requirements;

· produce a preliminary system design; 

· conduct a survey of available blocks of the radio spectrum; 

· participate in development of a Regional 700 MHz Plan for FCC approval; 

· begin work on a project Request for Proposals (RFP), and 

· Prepare the least-cost engineering analysis required by the budget proviso.

The Executive-Proposed 2004 Transit CIP included an appropriation of $1.4 million to enable the Transit Division to:

· issue an RFP and evaluate responses from the vendors;

· continue the FCC frequency application process and work on the Regional 
700 MHz Plan, and 

· Proceed with time-sensitive elements of the project such as securing options on scarce space at existing radio transmitter towers.

Project Cost
Between the adopted 2003 Transit CIP and the Executive-Proposed 2004 Transit CIP, the estimated cost of this project increased from $18.5 million to $70.3 million (an increase of $51.8 million).  The Transit Division explained that the lower estimate, considered a “placeholder” in earlier CIPs, was made before the new FCC requirements were known and reflected the estimated cost of replacing the equipment in the existing system. The higher current cost estimate is attributed largely to the impact of new FCC requirements associated with the move to frequencies in 700 MHz range:

· more transmitter sites;

· digital technology, and

· additional radio channels.
Staff will provide further analysis and details in a subsequent staff report with regard to this 280% increase in the cost of this project. 

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
	26,245,432

	· Field Equipment
	29,132,288

	· Microwave Loop
	3,510,277

	· Radio Site Elements
	2,903,717

	· Technical Services and Frequency Licensing
	1,956,087

	TOTAL
	$69,155,801


Project Timeline 

	October 2004
	· receive new 700 MHz licenses from the FCC

· award vendor contract

	November 2004
	· Council approval of bulk of project funding 

	April 2005
	· complete radio system design

	January 2006
	· install and test transmitter equipment

	December 2007
	· install communication center and bus radio equipment and launch


Proviso Response
The analysis called for by the budget proviso, Transit Radio/AVL System Replacement Project Least Cost Engineering Analysis Report, (Attachment 1) was transmitted to the Council on March 12, 2004.  Prior to addressing the potential for cost savings, the report provides background on several aspects of the project.

Radio Spectrum Analysis (Section 2.3)
The Transit Radio/AVL System Replacement Project Least Cost Engineering Analysis Report provides the justification for replacing the current 450 MHz radio system, noting:  “The present-day radio system is in need of a 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, there is a strong likelihood that transit communications will increasingly experience interference from other radio transmission, according to the consultants, Macro Corporation.  The consultants surveyed radio spectrum use in this area considering bands between 40 and 900 MHz before concluding that a shift to the 700 MHz band was the only feasible alternative for the Transit Division. Table 3 on page 8 of the report summarizes the survey results.

Radio System Elements (Section 3.2)

Fixed Radio Equipment  Each of the 14 transmitter sites will have a similar array of radio equipment:
· Base stations on which are mounted the electronics associated with radio transmission; 
· Antennas and associated hardware to enable joint use by multiple channels; and,
· Transmission lines; antenna networks, and hard- and software for monitoring conditions at the base stations.

Field Radio Equipment  The field radio equipment includes everything mobile or portable, such as the bus radios and the hand-held radios, as well as fixed equipment not at the transmitter sites, such as the dispatcher consoles in the Control Center and voice recording equipment.

Microwave Equipment  The microwave component of the system will connect the Control Center to each of the 14 transmitter sites and connect each site to the others in a continuous loop. 
Radio Site Equipment  In addition to the radio and microwave equipment at each site, there are low-tech elements such as the structure that houses the base station and an emergency generator.

Technical Services  This includes work on licensing the new system as well as project management and implementation oversight.

Cost Reduction Ideas (Section 4)
A consistent theme throughout this section is the need to await vendor responses to the RFP before developing reliable cost estimates for the various system elements. For example, after extensive analysis, Transit’s consultant determined that 14 transmitter sites will be needed to ensure near-total radio coverage for buses and 60% coverage for the hand-held radios used by service supervisors. However, the vendors are likely to do their own analyses and could conceivably reduce the number of sites, at considerable cost savings.

Radio Channels  It is estimated that the transit radio system will require 16 channels to accommodate anticipated needs through 2012.  This will support voice and data communications between the control center and buses as well as service supervisors and maintenance personnel in the field.  This estimate is predicated upon meeting all communication needs during the peak activity periods of the day and the report states that a reduction in the number of channels might have no impact during normal traffic periods. The report also raises the possibility that the vendors may propose new products that could reduce the number of channels needed.

Additionally, it may be possible to eliminate one or more channels at certain transmission sites located in areas with less transit service and the associated radio traffic. This would reduce the costs by less than eliminating a channel for the entire system.

Radio Sites  As mentioned earlier, the estimated 14 transmitter sites are a significant cost-driver for this project.  Identifying locations that will provide system wide coverage is complicated by the many hills and valleys within the transit service area and by the decision to use existing sites rather than incur the cost and time delay of developing entirely new transmitter facilities. The goal of 60% coverage for portables also complicated the transmitter siting exercise since these hand-held radios are lower to the ground than the mobile radios in buses. The report notes that the 14-site proposed system would result in “better coverage than currently exists” because it would essentially eliminate all dead spots for buses, while the current system does not reach one large area in the Kent Valley.

Interoperability Channels  The FCC rules for licensing frequencies in the 700 MHz range will require the Metro Transit radio system to include channels set aside for public safety use.  These would be back-up channels, unused except when extraordinary circumstances create additional radio demands by public safety agencies. The report raises the possibility that this cost could be reduced by seeking a partial waiver based upon the existing public safety radio capabilities within King County.

Vehicular Repeaters  Repeaters are electronic devices placed throughout the service area to boost the coverage for the hand-held portable radios used by Transit’s service supervisors and other field staff.  As proposed, 117 repeaters would increase the portables’ coverage to 95%, the same as for buses. The report does not identify a less-costly means of achieving this goal, but does point out that without the repeaters, the portables would have 60% coverage which is within the 50%-65% range coverage range that the consultant found when surveying other transit systems.

Back-Up Dispatch Capability  The proposal includes six back-up dispatcher consoles to be located at Transit’s North Bus Base. These would be used to maintain bus communications in the event that the Control Center, to be constructed at the Atlantic/Central Bus Base, goes out of service. There is a smaller back-up capability at the North Base currently. The potential alternative identified in the report relies, for short periods, on control stations or portable radios to provide reduced communications with buses. 

Remote Dispatch Capability  Remote dispatch would provide direct communication between five Transit Division offices and supervisory and maintenance personnel in the field. The report states that “minimal impact would be realized if these five remote dispatch console positions were eliminated” while noting that other arrangements would have to be made to meet this need.

ACCESS Radio Channels  With its 300-van fleet now fully equipped with mobile data terminals, the ACCESS Para transit service generates a substantial amount of voice and data radio traffic. ACCESS vans are not part of the Transit radio system, contracting instead with wireless companies for voice and data communications. While maintaining this arrangement would substantially reduce the $70.3 million cost estimate for the Radio/AVL Replacement Project, a cost/benefit analysis of doing so is not yet available. The report estimates a $7.1 - $8.8 million reduction for the radio project but questions the data upon which that is based, recommending a closer look at the estimates of ACCESS radio traffic which appear to be too high.

Separate Procurements  The project currently assumes that the entire radio system will be procured by the prime vendor. The report notes the standard vendor mark-up on system elements that it procures from other sources and suggests that there may be savings to be realized by the Transit Division splitting up the procurements. While saying that this is worth considering, the report notes but does not quantify risks and other costs associated with this approach.

Next Steps
The purpose of this staff report is to provide an overview and background information on the Transit Radio/AVL System Replacement Project.  Staff is continuing to analyze this project, including any nascent technologies that might mitigate the costs.
ATTACHMENTS:
 

1. Transit Radio/AVL System Replacement Project Least Cost Engineering Analysis Report, dated February 13, 2004
2. Executive Proviso Response Letter, dated March 12, 2004
3. Proposed Ordinance 2004-0102
4. Executive Letter of Transmittal, dated February 25, 2004
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Harold Taniguchi, Director, Department of Transportation
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