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Project 42 
Educational Service Units (ESUs) began providing Internet access and training on how to utilize online resources in response to LB 452 passed in 1992.  At that time, in cooperation with the Nebraska Division of Communication, ESUs each installed a host server and a 56K line to provide connection to the Internet.
By 2000, ESUs across the state needed to replace servers and greatly expand the amount of bandwidth required to access the Internet.  Project 42 (a consortium of ESUs 10, 11, 15, 16) came into existence in an attempt to better utilize the fiscal and personnel resources of the four ESUs.  By combining forces, Project 42 was able to consolidate services on shared mail/web servers and web filtering/caching servers, and also to share personnel.  The result was reduced expenditures for each ESU, better utilization of staff providing direct support to schools and expanded bandwidth to access the Internet.  
Project 42 serves 163 school districts in 33 counties and covers approximately 32,000 square miles.  Over 10,000 faculty and staff have e-mail accounts provided by the consortium and 50,000 students currently use the network to access the Internet and web-based services available both at the ESUs and around the world.

In addition to the access and training required in LB 452, the role and mission of ESUs has continued to expand and now includes, but is not limited to:

· Helpdesk technical support
· LAN/WAN consultation, design, and management

· Server installation and management

· Proxy and filtering services

· Internet Service Provider (ISP)

· Customized computer programming (i.e. standards tracking/reporting; helpdesk software; assistive technology library; online media catalog)
Internet Usage
Utilization of the Internet and online resources has grown exponentially since the ESUs began to provide access and training.  In September 1993, ESU 10’s first web page was in place and had a total of 975 hits the first month.  Today, Project 42’s web-caching servers average nearly two million hits per day.  Another indication of the mission-critical role Internet access plays for schools is the number of e-mails handled for the 10,000 faculty and staff of Project 42 on a weekly basis (over 2.5 million in the first week of August 2003).  
Access to the wide-area network (communication between schools) and the Internet has become critical.  ESU 10, the primary provider of the helpdesk and technical support for Project 42, has had to expand helpdesk coverage hours to 24/7.  Network upgrades and backups are often scheduled during the night.   When technical support is needed by the network managers or administrative staff during off-hours, a call is placed to the ESU 10 helpdesk.  When the message is received by the night service, it is automatically forwarded to the technician or engineer on duty.  If the request is determined to be critical, appropriate steps are taken to resolve the problem immediately.  Non-critical requests are handled the next day.
The following graph represents the bandwidth usage for the seven day period of November 3-9, 2003.  Project 42 limits bandwidth utilization and thus the highest peak depicted is 20.8 megabits per second (Mbps).  
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Usage begins to climb at about 7:30 AM CST each day.  The demand for bandwidth is heaviest during the first five minutes of each hour when classes change and new students log onto the network.  Consistently, the amount of bandwidth used throughout the day is between 14-16 Mbps, with the heaviest usage between the hours of 10:00 AM and 3:30 PM.

Even though Project 42 has added additional Internet bandwidth for school year 2003-2004, it could still use more.  For a period of approximately three days in late October 2003, Project 42 experienced problems with the devices that limited the amount of bandwidth consumed.  During that time, it was not unusual for Internet access to climb above 32 Mbps during the school day.  It is believed that this is a common problem among the 14 other ESUs as well.
The following two maps illustrate the growth and complexity of the ESU networks from 1992 to the current design of Project 42.

Typical ESU Network in 1992
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Project 42 Migration to Network Nebraska
Since the inception of Project 42, the plan was to move Internet access to the statewide network when it was in place.  Because of the Universal Service Fund Educational Rate (e-rate) funding cycle (July 1-June 30), the anticipated migration to Network Nebraska was not expected to occur until July 1, 2004.  
However, the 2003-2004 contracted provider (Northwestern Communications, a subsidiary of Northwestern Corporation) filed bankruptcy on September 14, 2003. As a result, Project 42 was free to seek another provider.  The offer submitted by the State of Nebraska was priced competitively and provided a means for fulfilling the remaining months of the present contract which expires on June 30, 2004.
Under the terms and conditions of the current e-rate program and the new contract, Project 42 was able to expand Internet access immediately from 10 Mbps to 20 Mbps.  The cutover from the present provider to the state network occurred after 5:00 PM on October 14.  Interestingly enough, by 9:50 AM on October 15, Internet usage had expanded to utilize 19.6 Mbps of the contracted 20 Mbps (pictured below).  
[image: image4.png]— s= S AT

sioux
BOX BUTTE
SCOTTS BLUFF
MORRY
s,
BANNER [5] omomy
.
KMBALL CHEYENNE

DEVEL

KEYAPAHA

THURSTON!

o
onon
BROWN ROCK 1
. WATE
BANE | Love | ae
. : ¥ | courax
wauey | oreetey
|
Py 10 NANGE
SHERMAN | HOW/ B POLK b
MERRICK s
BUFFALO 5
DAWSON 03
saune
G
JEFFERSON

Dougeks
N

19





Potential Cost Savings
Prior to joining Network Nebraska, Project 42’s Internet access costs were approximately $500 per megabit of bandwidth per month ($10,000 per month) before the e-rate discount.  By moving to the state network, the cost per megabit dropped to approximately $400 per megabit per month, resulting in a savings of $16,000 for the remaining months in the current budget/e-rate year.  

Project 42 anticipates continued reduction in costs as more customers join Network Nebraska.  Obviously the cost for transport across the state will not be free.   However, as more customers share the cost of the transport and the state uses its aggregated purchasing power to buy greater amounts of Internet access, all participants should realize reduced costs per megabit of bandwidth.
In addition to basic Internet services, Network Nebraska provides K-12 schools with the opportunity to participate in Internet 2 services and activities as outlined on the Internet 2 initiative web site (http://k20.internet2.edu/about/goals.html).  The goals of the K-20 Initiative are: 
· To bring innovators in K-12, community colleges, universities, libraries, and museums into appropriate regional, national, and international advanced networking efforts, via the "Sponsored Education Group Participant" (SEGP) process. 

· To encourage and help sustain partnerships among these education institutions, the private sector, and government. 

· To enhance teaching and learning by facilitating projects that explore the ways in which advanced network applications, services, tools, and digital content can extend access to education and educational resources. 

· To develop mechanisms for timely communication across all educational sectors and regions in order to enable quick, pervasive technology diffusion.

Without the ESUs, the cost to access the Internet for each district would be much greater (see Appendix A).
Future K-12 Customers

The potential for additional K-12 participants to become a part of Network Nebraska should be very high.  Across the state K-12 systems have a large installed base of data networks.  Since 1998, every school district has been connected to the Internet and nearly every classroom has been wired.
There is also a significant number of distance learning networks across the state.  As these networks migrate from the current high-bandwidth technologies (JPEG/MPEG) to low-bandwidth IP video, the demand for transport via a statewide network will certainly grow.  With the convergence of voice, video, and data, more and more emphasis will be placed on access to wide-area networks and interconnection between distance learning networks.
Given the opportunity, many districts and consortia across the state will seek access to Network Nebraska.  The interdependence and need for connections between schools in Nebraska and around the world will only increase the demand for bandwidth.  

The greatest obstacle to immediate implementation is the cost of the major components needed to make the network accessible and the cost of the “last mile.”  If the K-12 schools are to be able to afford access in these difficult economic times, there will need to be some capital outlay at the state level.  One funding source to be considered for this type of investment would be the Nebraska Universal Service Fund since schools are already designated as recipients and the model has already been built at the federal level.  
Appendix A
School Savings Matrix with ESU 10 as the Internet Service Provider (ISP)
	Internet Service Provider (ISP) Services
	ESU 10 ISP costs to serve schools
	Current district costs with ESU 10 as the ISP
	Estimated district costs if ESU 10 is not the ISP

	Internet access from Kearney
	$85,000 annual cost
	School pays line charge from district for frame-relay from school to local meet point (Typical mo. cost:  56K = $100; T1 = $300).  
	School pays all costs from district to Internet.  (Typical mo. cost:  56K = $450; T1 = $1,300).  Estimated annual cost based on 39 T1s and 25 56K lines:  $743,400.  

(Even if current charges to access frame-relay from the district are removed, the cost still shows a net increase of $573,000.)

	IP addresses
	Addresses obtained by ESU 10 through the state of Nebraska at no cost.
	Provided at no cost.
	Initial cost of $2,500 – $5,000 depending on number of addresses needed 

	Domain Name Service (DNS)
	Provision and maintenance of two DNS servers at ESU 10.
	Provided at no cost.
	Server provided and supported at district level or by commercial DNS host.

	Web hosting
	Provision and maintenance of two servers.
	Provided at no cost.
	$600 per year for 150 megabytes (MB) storage.

	Email (accessible with POP3, IMAP, and web-based clients)
	Provision and maintenance of three mail/web-mail servers at ESU 10.
	Provided at no cost.
	Email addresses, storage and data transfer capabilities including POP3 email ($100 - $1,500 per mo. depending on quantity needed).

	Web filtering
	Annual cost of $16,500 including hardware, software, and maintenance. 
	$.75 per student
	$1.25 - $5.00 per student depending on quantity plus server if not workstation-based product.

	Network monitoring and management
	Annual cost of $3,500 including hardware, software, and maintenance.
	Provided at no cost.
	Network monitoring annual software costs of  $500 – $1000 plus hardware; plus cost of fulltime, qualified LAN manager.

	Technical support staff including network/system engineers and programmers
	10 FTE including helpdesk plus Microsoft certified engineers, Mac OS trained engineers, Cisco certified network associate/instructor, and GCUX security certified specialists; also support Linux, FileMaker, and provide R&D. 
	Ten hours free per every 150-networked computers.  Additional time $55 per  incident per hour or contracted rates ranging from $29 - $43 per hour.  Includes free access to Open Door Information Exchange (ODIE).
	LAN manager(s) and/or commercially provided tech support at the rate of $75-$150 per hour.

	Training
	Numerous school-focused applications and technical trainings (2 FTE) 
	Trainings range in price from $15 per person (applications training) to $65 per person (technical training) plus materials if applicable.
	Wide range of cost from school providing training by in-house staff to contracting with commercial provider for technical trainings at the rate of $1,200+ per day.

	E-rate consultation
	Provide training and updated info on the e-rate program (.5 FTE).  Includes sending one person to DC each fall to a train-the-trainer workshop.
	Provided at no cost.
	Commercial consulting rates:  $100 - $120 per hour.


Cutover from NW/AT&T





19.6 Mbps utilized by 9:50 AM
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