Page County, Virginia
The Fiber Transition:

Moving jobs from cotton fibers to fiber optics 

A community in transition... 

Like many of Virginia’s rural counties, Page County’s employment base was centered on textile manufacturing for many years.  Educational programs were designed to meet the needs of the local employers, preparing students to transition from high school into jobs requiring machinery and management skills.  The beautiful Shenandoah Valley offered quality of life benefits of living in small communities with an easy freeway commute to high paying jobs in the Washington D.C. metropolitan area.  
In the span of a few short years, local manufacturing and production jobs left the County or have been replaced by automated technology.  Large industry job loss had a rippling effect through the County’s economy, impacting other employment sectors.  The unemployment rate in Page County was 8.6% as of February 2008 - the highest level in ten years - compared to only 3.8% for all of Virginia. Educators have responded to meet the needs of the local workforce, retooling training programs to focus on developing technology skills.  The Page County Technical Center provides displaced workers with basic computer training to assist with getting back to work in new industries.  Today the Technical Center’s programs provide skilled training and certification in the technology fields.  The Page County Public Schools made significant investments to integrate technology into all aspects of teaching and learning; students attending Page County schools today are tomorrow’s tech-savvy adults.   
With no higher education facility in the County, local leaders were successful in establishing a partnership with Lord Fairfax Community College for a satellite campus in Luray.  Page County Technical Center officials report higher rates of students transitioning to the community college since the establishment of the satellite facility. Page County Public Schools work closely with James Madison University and Lord Fairfax Community College in preparing students to transition to higher education.  Increased numbers of students are participating in dual enrollment programs, and the percentage of high school graduates continuing education in the 2006-2007 school year was 54.8% - clear evidence efforts to increase the education attainment levels of the County’s future workforce is working.  The unfortunate consequence of the higher education push is the out-migration of young adults who must leave the County to apply their technology skills.  
The 2000 census estimated over 37% of Page County residents commute daily to work outside the County, replaced with only a very small percentage of in-commuters. As the suburban areas in Virginia’s major metropolitan areas expanded, traffic congestion increased commuting times to urban work centers -- diminishing the attraction of rural living.  Coupled with increasingly high fuel costs, many Page residents are leaving the County entirely, choosing to reside closer to work centers and higher wage jobs in metropolitan areas.  Low to moderate income households located throughout the County now comprise over 40% of total households.
Strong support within and around the community...
Page County leaders enlisted the assistance of the Northern Shenandoah Valley Regional Commission, the Virginia Economic Development Partnership, and the Shenandoah Valley Partnership for business and workforce training.  The Page County Economic Development Authority developed a strategic plan based primarily on retaining and growing existing businesses.  As part of that strategy, the County identified areas of improvement needed to meet the current and future needs of businesses and residents currently in the County, and those that the County hopes to attract.  The strategic plan identified a critical lack of communication infrastructure to support business growth and attraction.  Led by Page County Economic Development Authority Director Dr. Tom Cardman, County leaders mobilized community stakeholders from various industry segments to participate in setting direction for Page County’s communication infrastructure future.  By working together to aggregate their broadband needs, individual stakeholders increased the buying power of the community as a whole. Dubbed Project Bluebird, the County brought the issue to the public to encourage citizen participation as well.  Radio spots were broadcast announcing the County initiative to improve communications, and asking for community support in the Community Broadband planning process.  

Planning the work and working the plan...

The due diligence research and planning was facilitated by a grant from the Virginia Department of Housing and Community Development (VDHCD).  Through a competitive RFQ process, the County selected the engineering and consulting team of Icon Broadband Technologies (IBT) and Consulting Gateway Corporation (CGC) to develop a Community Broadband Strategic Plan.  The study was designed to first quantify and qualify need, supported by GIS mapping of current conditions and infrastructure as a foundation for planning.  Determining last-mile infrastructure and deployment options, the extent of infrastructure investment required, the interest of private providers in doing business in Page County, projected revenue and expenses, the optimal ownership and operation role of the County, and the funding mechanisms available provided a clear strategic plan for achieving the County’s communication goals.
The needs assessment was completed using a combination of mailed and online surveys, customized to collect information from businesses and residents separately.  On-air and print marketing of Project Bluebird propelled high survey response rates county-wide.  Key employers and representatives from the municipal, healthcare, and education sectors provided input regarding their technology use and unmet needs.  The results confirmed what County leaders were hearing from the community: solid residential and business support for higher speeds of Internet and data connectivity.  As a further component of identifying need, an assessment was made of the broadband education needs of the community to maximize the economic benefits broadband access offers.  E-commerce training for businesses and entrepreneurs, and facilities providing free access to computers and the Internet for low-income families and college students have been identified as critical components and included in the County’s Communication Strategic Plan.  Additional conclusions from the needs assessment research include:

· Dial-up access is in use by greater numbers of Page County residents (58%) and businesses (19%) than estimated nationwide.  
· No provider is offering fiber connectivity to businesses.  Dedicated business access is limited to T1 lines (1.5 Mbps) at higher fees than typical offerings in more urban areas.  
· While Digital Subscriber Line (DSL) and cable modem service is available within the three incorporated town limits, more expensive satellite Internet access is the only faster than dial-up option for many residents and businesses.
· Only citizens located within the limited DSL and cable modem service areas are capable of participating in the State’s teleworking initiative.  
· Wireless Internet access is currently deployed in limited areas of the County and at higher costs than DSL, primarily attributed to high costs associated with data backhaul over private provider networks.  
· The requirement for subscribers to fund wireless equipment and installation costs deters broad adoption of this last mile access method.  
· Economic development efforts to recruit businesses to Page County are hampered by a lack of high speed infrastructure to support technology-dependent industries such as those currently located in higher-density urban areas.  
Most importantly, the absence of a fiber carrier in the County to provide affordable data backhaul to the Internet has deterred new providers from offering services in competition with incumbent providers.  Unlike Southside and Southwest Virginia where the Tobacco Commission has invested in communication infrastructure for community revitalization, there is no open access ‘carrier’s carrier’ fiber highway passing through or near Page County.  The return on investment in Southside and Southwest Virginia is evidenced by the number of new technology businesses created and overall economic development activity in the region.  Private providers have taken advantage of the wholesale fiber access and are deploying fiber and wireless services to areas where previously only dial-up Internet access was possible.
Such a network, connecting the three incorporated towns and passing through Page County would enable existing and new private providers to offer competitive, high bandwidth services and to a broader number of potential citizens.  Through board resolution, Page County supports investment in an open access fiber optic network to encourage broadband service deployment if financially feasible.  
Laying the fiber foundation...
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The Community Broadband Strategic Plan developed for the County utilizes a phased approach, laying the foundation for broadband services in a fiscally responsible manner.  A conceptual network design was developed that consists of distribution (transport) fiber connecting the three communities, and an access network to reach municipal, healthcare and education facilities serving as “anchor tenants” in each community.  The majority of businesses within the County lie within the proposed network path.  
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The proposed network would consist of 17.5 miles of 48 strand distribution fiber connecting the three communities and 7.5 miles of 144 strand access fiber within each community.  The following table summarizes the numbers of premises passed within 500 feet of the proposed network.
	Route 
	Fiber Distribution and Length, miles 
	Total Municipal Facilities, Schools, Hospitals Served 
	Homes and Businesses within 500 feet of access fiber 
	Estimated fiber cost including design and construction management 

	Luray to Stanley; and Stanley to Shenandoah
	17.5
	1
	0
	$468,000

	Luray
	3.8
	11
	800
	$218,000

	
	1.6
	6
	453
	$62,000

	Shenandoah
	2.1
	7
	1,058
	$76,000

	Totals 
	25 miles
	25
	2,311
	$824,000


Three business models were considered.  The optimum choice is dependent primarily upon the amount of funding secured, the extent of network deployment, and demand for services.  Ultimately, the business model selected will depend upon private provider interest in using the new infrastructure and the revenue generating capabilities of the network.  The models considered include:
Dark Fiber Network: The network would be built starting with deployment in the largest aggregate demand regions after at least one vendor has entered into an agreement to lease fiber.  Fibers would be spliced into the vendor network at an agreed upon location(s).  The fiber transport network would be dark and it would be up to the service provider to light the fiber, build the access network to the customer and serve the customer.  The service provider would pay the network owner (County or Authority) transport fees which would include a maintenance and support component of the distribution network. 

Community Network Plus Dark Fiber Network:  This model would consist of building a 144 strand fiber optic network to overlay or augment existing telecom networks (copper, coaxial cable, wireless, etc.) serving the dual purpose of being a backhaul distribution network and new access network for customers located within approx. 500 ft of the fiber.  Some of the fiber would be made available for dark fiber leasing by private providers to access subscribers.  The network owner would provide the Network Operating Center (NOC) with equipment racks, routers, building environment controls, back-up power, connection to main network for bandwidth and backhaul traffic out of the county, and the outside plant fiber distribution transport network. Fees would be collected for transport of network traffic (including maintenance & support) across the distribution network. The network owner (County or Authority) would also light the fiber and provide services over fiber to municipal facilities via the access network.  Fees would be collected for private provider access to the customer.  If no service providers express interest in building access networks and expanding service areas, the Authority could serve customers over the FTTP network as a “provider of last resort”.  Virginia law requires when at least 3 service providers are providing functionally equivalent services, the Authority must discontinue providing retail services.
Customer premise equipment and installation would increase costs to approximately $1,430,000 for a network sufficient to serve the first 500 customers. Potentially this network could reach as many as 115 businesses and approximately 2,300 residences within approximately 500 feet of the fiber build, with an incremental cost of approximately $900 per customer added (beyond the first 500 customers).
	Project Component 
	Unit 
	Cost per Unit 
	Cost Subtotal 

	NOC Equipment 
	Complete NOC equipment for first 100 customers
	$225,000
	$225,000

	Installs for 500 customers
	Per Customer
	$240
	$120,000

	Incremental Network Electronics 
	Per customer after first 100 
	$300
	$120,000

	NIDs for 500 customers
	Per Customer
	$285
	$142,500

	Subtotal Installation/ Equipment Costs 
	  
	
	$607,500


Wholesale Network: This model consists of a completely lit fiber-to-the-premise (FTTP) network built to include all of the electronic components necessary to serve the customer premise where monetarily feasible.  Some of the lit strands would still be available at remote locations for service provider backhaul connectivity, but the service providers would be paying for lit fiber in lieu of leasing dark fiber and installing their own electronics. This network was not recommended for further consideration because of the considerably higher costs to construct and operate, and the difficulty in finding vendors who would provide all three services needed to assure feasibility (individually or collectively).  
Would a fiber optic network be sustainable?  
To arrive at the answer, a two step process is currently underway:  

1st Step:  Private providers currently offering services in the County, as well as regional fiber owners, long haul network carriers, and wireless firms operating in other areas of Virginia were invited to provide written response indicating their interest in exploring partnership opportunities with the County to deploy high bandwidth services.  The Request for Interest (RFI) provided the results of the County’s broadband needs assessment, demographic profile, locations and numbers of potential subscribers, and the planning information necessary to determine the business case for deploying advanced services in Page County.  Providers that are currently serving portions of Page County and others offering services in neighboring counties have expressed interest in exploring opportunities to leverage a fiber network investment.  Last mile service delivery methods include a mix of wired and wireless and serving both residential and business subscribers.  Discussions are currently underway to incorporate provider connectivity requirements, additional service areas, fee schedules, and operating considerations.
2nd Step:  Development of a final financial model for the operation of an all fiber network capable of handling voice, data and video traffic.  Based on the final agreements with service providers and extent of network build, costs will be determined that will allow the County to pursue funding vehicles to move forward with implementation.
Who Would Own and Operate the Network?  
Virginia law allows a County to own and operate a network with restrictions, own but not operate a network through conveying operations to an authority, or not own a network but solicit through a Request for Proposals for a third party to build and operate a network.  Ultimately, ownership and operation roles will depend upon private sector interest, access to capital and extent of investment necessary.
Because the network is intended to be open access, a legally viable governance plan will be developed and adopted to ensure a level playing field among the users.  Access is “Open” if it is sufficiently non-discriminatory that all competitors can access the facility under equivalent cost and quality terms.  The Network Operator is assigned the obligation to retain the neutral character of the infrastructure. The detailed governance plan will also address issues related to system maintenance, operations, upgrades, troubleshooting, usage, and post construction financing.
Premier Technical Services -- Catalyst for change...

Headquartered in Luray, Virginia since 2005, Premier Technical Services is a key stakeholder in Page County’s future and an outspoken advocate of a fiber optic network infrastructure investment in the County. An information technology services and engineering firm, Premier serves a diversified client base that includes federal, state and local government agencies, commercial enterprises, prime contractors, trade associations, nonprofits and the military.  With support from the Governor’s Opportunity Development Fund and the Region’s Economic Development partners, David Tong of Premier Technical Services announced in May of 2008 that his company will invest $16.5 million in creating a data center and office complex in Page County.  This investment will create 96 new jobs in addition to their current staff, offering salaries double the County’s average per capita income.  Three new buildings: corporate offices, data center, and a continuity of operations facility will be LEED-certified and built on land the County has owned and marketed since ​​​​​​​​​​​​​​​​​​​​​_____________.  The facilities will also include a 4,500 square-foot conference center and a commercial kitchen, with the intent to offer Lord Fairfax Community College use of the kitchen to start a culinary school.  In addition to their home community, Premier also considered locations in Maryland, Pennsylvania, West Virginia and North Carolina.  By electing to expand their current operations in Luray, Premier Technical Services has taken the lead as a catalyst for technological change in Page County.
While the future for textile manufacturing in Page County has become as dim as the famous Luray Caverns, the high speed fiber optic light of the community’s network will energize additional new technology-based industries to see the benefits of investing in Page County.     
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