
 

 
 
 
  

Submitted April 4, 2014 
 
ASR Analytics, LLC 
1389 Canterbury Way 
Potomac, MD 20854 
 
Federal TIN: 20-1204680 
DUNS: 15-108-3305 
GSA Schedule #: GS-10F-0062R 

 
 
Submitted to: 
Shelita Saint-Louis, Contracting Officer 
Cassandra Sterba, Contract Specialist 
Acquisition Services Directorate 
National Business Center 
Department of the Interior 
 

 
 
 
 
 
 

National Telecommunications 
and Information Administration 

Broadband Technology Opportunities Program 
Evaluation Study 

Order Number D10PD18645 

 

Case Study Report 
 

Lane Council of Governments 

 
Comprehensive Community Infrastructure 

 
 
 
 
 
 
 



 

ii 

Table of Contents 

Executive Summary ............................................................................................................................ 1 

Section 1. Introduction ................................................................................................................... 5 

Section 2. Impacts ........................................................................................................................ 12 

2.1 Education and Training ...................................................................................................... 12 

2.2 Government Services ......................................................................................................... 14 

2.3 Healthcare .......................................................................................................................... 16 

2.4 Workforce and Economic Development ............................................................................. 18 

Section 3. Grant Implementation ................................................................................................. 20 

3.1 Implementation ................................................................................................................... 20 

3.2 Open Access Policies ........................................................................................................ 21 

3.3 Results ............................................................................................................................... 22 

3.4 Sustainability ...................................................................................................................... 23 

3.5 Successful Tools, Techniques, and Strategies .................................................................. 23 

3.6 Challenges ......................................................................................................................... 23 

Section 4. Conclusions................................................................................................................. 24 

4.1 Improve Access to Unserved and Underserved Areas of the Country .............................. 24 

4.2 Broadband Education, Awareness, Training, Access, Equipment, and Support ............... 25 

4.3 Public Safety Agencies ...................................................................................................... 25 

4.4 Demand for Broadband, Economic Growth, and Job Creation .......................................... 25 

Section 5. Next Steps for the Evaluation Study ........................................................................... 27 

Notes................................................................................................................................................. 28 

Glossary ............................................................................................................................................ 35 

Bibliography ...................................................................................................................................... 37 

 

 

 

 

 



 

iii 

List of Tables 

Table 1. Community Anchor Institutions Located in Oregon .............................................................. 3 

Table 2. Number of Broadband Providers Available in Oregon ......................................................... 6 

Table 3. Oregon Schools (K-12) by School Level ............................................................................ 12 

Table 4. Oregon Police Stations by Agency Type ............................................................................ 15 

Table 5. Oregon Healthcare Institutions by Taxonomy Group ......................................................... 17 

List of Figures 

Figure 1. LCOG Service Area Map ..................................................................................................... 5 

Figure 2. Maximum Speed Ranges Available for the Service Area Population ................................. 7 

Figure 3. Total CAI Subscribers ......................................................................................................... 8 

Figure 4. Map of CAIs in the Service Area ......................................................................................... 8 

Figure 5. Direct Jobs Created by LCOG ........................................................................................... 19 

 



 

1 

Executive Summary 

About BTOP 

The American Recovery and Reinvestment Act of 2009 
(Recovery Act) appropriated $4.4 billion in federal funding to 
the National Telecommunications and Information 
Administration (NTIA) to implement the Broadband 
Technology Opportunities Program (BTOP) in order to spur 
job creation, stimulate economic growth, and increase access 
to broadband services.1 BTOP projects are intended to 
support increased broadband access and adoption, provide 
broadband training and support through community 
organizations, and stimulate the demand for broadband. 
NTIA distributed grant funding to 233 projects, benefiting all 
50 states, 5 territories, and the District of Columbia. The 
types of projects BTOP funded include Public Computer 
Centers (PCC), Sustainable Broadband Adoption (SBA), and Comprehensive Community 
Infrastructure (CCI). CCI projects deploy new or improved broadband Internet facilities to connect 
households, businesses, and community anchor institutions (CAI) such as schools, libraries, 
hospitals, and public safety facilities.2 CCI projects funded by BTOP are predominantly middle mile 
projects, although a small number of last mile projects were awarded.3 

About the Evaluation Study 

This case study report is one of twelve case studies performed by ASR Analytics, LLC (ASR) on 
CCI projects. It is part of a larger mixed-methods evaluation of the social and economic impacts of 
the BTOP program. 

The purpose of this case study is to:4 

 Identify how the grantee maximized the impact of the 
BTOP investment. 

 Identify successful techniques, tools, materials, and 
strategies used to implement the project. 

 Identify any best practices, and gather evidence from third 
parties, such as consumers and anchor institutions, as to 
the impact of the project in the community. 

This case study is primarily qualitative. Social and economic impacts are categorized by the five 
focus areas described in Interim Report 1, with the addition of the Government Services focus 

area.5 Section 2 includes the presentation of these impacts by focus area. 

The evaluation study team collected information to evaluate the social and economic impact of the 
Lane Council of Governments’ (LCOG) Oregon South Central Regional Fiber Consortium Lighting 
the Fiber Middle Mile Project during field visits. From November 12 to November 15, 2013, the 
evaluation study team met with representatives of LCOG, network operators, service providers, 
and CAIs connected by the project. In total, the evaluation study team performed ten interviews. 
ASR transcribed these discussions and used this information, along with other information and 
reports provided by the grantee, to supplement Quarterly Performance Progress Reports (PPR), 

Comprehensive Community 
Infrastructure projects deploy 
new or improved broadband 
Internet facilities to connect 
households, businesses, and 
community anchor institutions 
such as schools, libraries, 
hospitals, and public safety 
facilities. 

The information presented in 
this report intends to capture 
the social and economic 
impacts of the grant, and is not 
an evaluation of Lane Council 
of Governments, its partners, 
or its subgrantees. 
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Annual Performance Progress Reports (APR), and other publicly available information. The 
information presented here is intended to capture the social and economic impacts of the grant, 
and is not an evaluation of LCOG, its partners, or its subgrantees. 

About the Grantee 

Lane Council of Governments (LCOG) is an association of local governments 
with headquarters in Lane County, Oregon. It provides member governments 
with services that include regional planning, coordination, program-
development, and service-delivery. Established in 1945, LCOG serves twenty-
nine members including Lane County, all 
twelve cities located within the county, in 

addition to education, public utilities, and other special districts. 
LCOG also collaborates with organizations from neighboring 
counties on regional initiatives.6 As part of its technology 
services, LCOG assists members with telecommunications 
management and operation.7 LCOG also has experience in the 
implementation of broadband infrastructure projects through the 
development of a Public Area Network (PAN). 

On February 1, 2010, NTIA awarded LCOG a BTOP CCI grant for $8,325,530 to implement the 
Oregon South Central Regional Fiber Consortium Lighting the Fiber Middle Mile Project. Matching 
funds totaled $2,113,505, or 20 percent of the project’s total budget. Altogether, the project 
proposed to invest a total of $10,439,035 in western Oregon. As of June 30, 2013 LCOG spent 
$9,737,490 with the expectation that all $10,439,035 would be spent by the conclusion of the third 
quarter of 2013. LCOG estimated that the construction of the network would create approximately 
fifty jobs over the two years of construction, with a maximum employment at any one time of thirty 
people.8 

Project Proposal and Status 

LCOG planned to enhance a high-speed, fiber-optic backbone 
and deploy new fiber-optic network across Lane County, 
Douglas County, Klamath County, and the Klamath Tribal 
regions in western Oregon to improve broadband access for 
CAIs in rural and underserved communities.9 LCOG proposed 
the following, with results shown: 

 Construct 124 miles of new fiber and directly connect more 
than 100 CAIs.10 By the end of June 2013, LCOG had 
installed 102 miles of new fiber and leased an additional 
353 network miles. LCOG also reported connecting 131 
CAIs.11 

 Expand the Internet connectivity options for the Klamath 
Tribe.12 At the time of the site visit, the Klamath Tribal 
Headquarters in Chiloquin, Oregon had been connected to 
the BTOP-funded network. The tribe plans to upgrade 
service from a 1.5 Mbps T1 line to a 100 Mbps connection. 

 Complete negotiations with six last mile providers to use the network to provide broadband in 
the service area.13 By the end of June 2013, LCOG had signed agreements with Douglas Fast 
Net (DFN), CoastCom, and Hunter Communications. Each of these service providers was 
selected to operate a portion of the network. Three additional agreements are being negotiated 
with broadband wholesalers or last mile providers.14 

The LCOG – Lighting the 
Fiber project proposed to 
invest a total of $10,439,035 
in western Oregon, including 
$8,325,530 in federal funds. 

LCOG accomplished the 
following from their proposed 
goals: 
 

 Installed 102 miles of fiber 
and leased an additional 353 
network miles 

 Connected 131 CAIs to the 
network 

 Connected the Klamath 
Tribal Headquarters to 
network 

 Signed agreements with 3 
Internet Service Providers 
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 Facilitate new or improved high-speed Internet access for an estimated 104,000 households 
and 6,000 businesses by enabling local Internet Service Providers (ISP) to use the project’s 
open access network.15 LCOG received grant funding to build a middle mile network. ISPs 
interconnect to this network to provide last mile connections to residents and businesses. The 
number of businesses and residents connected by local ISPs is not publicly available. Section 
3.2 of this report describes LCOG’s approach to open access in more detail. 

As shown in Table 1, 28 percent of the CAIs connected by LCOG are community support 
institutions. One-quarter of the CAIs connected are classified as educational institutions including 
K-12 schools and universities, colleges and postsecondary institutions. Medical/healthcare facilities 
and public safety institutions are the next most frequent CAI types (19 percent and 21 percent 
respectively).16 The project directly connected 131 CAIs, including 29 K-12 public schools, 25 
medical/healthcare institutions, 27 public safety entities, 9 libraries, 4 postsecondary institutions, 
and 37 other community support institutions.17 The grantee reported that most of the CAIs in the 
service area that were not served by the BTOP-funded project had access to broadband already. 

Table 1. Community Anchor Institutions Located in Oregon 

Type 
Served by 
Grantee 

Service 
Area 

School (K-12) 29 22% 264 

Library 9 7% 13 

Medical/Healthcare 25 19% 400 

Public Safety 27 21% 37 

University, College, or Other Postsecondary 4 3% 13 

Other Community Support 37 28% 37 

All 131  764 

There is a substantial opportunity to use the LCOG infrastructure in western Oregon beyond the 
scope of the original set of CAIs proposed in the grant application. The fixed cost of laying the 
middle mile fiber network has already been incurred. The incremental cost of connecting additional 
CAIs and bringing fiber into residential areas is the remaining cost driver. At the time of the site 
visit, one of the network operators reported that it had signed agreements with wireless providers to 
connect to the network and had interest from several additional local ISPs. While there is sufficient 
bandwidth available to serve the 131 connected CAIs with the equipment that is currently on the 
network, future investments in improved equipment could provide substantial increases in 
bandwidth to meet growing usage. 

Outcomes and Impacts 

Through interviews and data collection from a number of sources, the evaluation study team 
observed qualitative and quantitative outcomes and impacts of the project. The list below highlights 
these outcomes and impacts, with additional detail provided in Section 2. 

 As of June 30, 2013, LCOG had connected 29 of 264 public primary and secondary K-12 
schools, and 4 of the 13 public higher education institutions in the service area.18 Teachers in 
the recently connected schools are using streaming online media that was not available due to 
earlier bandwidth limitations. Teachers now use digital tools such as SMART Boards and iPads 
to increase students’ hands-on engagement with lessons. Increased bandwidth enables the use 
of open educational resources (OER), which are freely available materials without traditional 
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copyright limitations. College students are able to use OERs in place of textbooks, saving them 
money and making college more affordable. 

 LCOG connected twelve of twenty-nine police stations in the project’s service area as of June 
30, 2013.19 Police stations are able to use broadband to transmit video from traffic stops to 
secure databases. Broadband allows the transition from paper documents to digital files that are 
easier to manage and share across government agencies. 
Public safety and government offices in remote towns are 
using broadband to support teleconferencing and video 
conferencing for meetings and arraignments, reducing 
transportation costs. 

 LCOG connected 25 of the 420 healthcare institutions in the 
three-county service area.20 The LCOG network provided the 
necessary speeds to support telehealth programs for time-
sensitive medical conditions such as strokes. Network 
redundancy increases the reliability of healthcare institutions 
and improves the level of service they are able to provide to 
patients. The increased bandwidth enables rapid transmission 
of patient and administrative data between healthcare 
facilities. 

 Call centers, home-based entrepreneurs, and other Internet-
based businesses are actively seeking to connect to the 
LCOG network in remote towns such as Florence and 
Veneta, which previously lacked sufficient broadband 
infrastructure. 

Conclusions 

Without the BTOP grant, LCOG would not have been able to connect 131 CAIs to fiber-optic 
service with the speeds and prices available on the new network. According to the project 
application, none of the proposed CAIs could access or subscribe to adequate broadband service 
before the project. Broadband was not available to some CAIs, and for others it was not affordable. 
LCOG worked with the service providers to ensure low prices for CAIs in order to incentivize them 
to subscribe to higher speeds. The BTOP grant also provided equipment and support to CAIs as 
part of the upgrades to broadband access. For example, the LCOG grant provided CAIs with 
modems and other equipment that would allow them to access the network through any ISP. 

The LCOG network made it possible for last mile providers to 
expand the availability of broadband service in western Oregon. 
LCOG had agreements with three third-party last mile providers 
and was in negotiations with three additional providers as of 
June 30, 2013.21 LCOG deployed an interconnection point in 
Eugene to give all last mile providers and network subscribers 
access to the middle mile network. The interconnection facility 
also enables service providers to colocate and work with one 
another. The network brings at least 100 Mbps connections to 
each CAI and is able to accommodate faster speeds through 
additional hardware. While this BTOP project is not designed to 
bring broadband to businesses or households, open access 
policies enable third-party service providers to reach them by 
connecting to the middle mile infrastructure. 

Price and capacity data from six CAIs interviewed by the evaluation study team show that the 
average price of broadband per megabit per month was reduced from $343 to $7, while the 
average speed increased by more than 27 times the original connection speeds. 

Community anchor 
institutions interviewed by 
the evaluation study 
reported that the average 
price of broadband per 
megabit per month dropped 
from $343 to $7, while 
speed increased by an 
average of more than 27 
times their original speeds.  

Through BTOP, the project 
achieved the following 
community impacts: 
 

 Increased educational 
opportunities for K-12 
institutions 

 Operations improvements 
for public safety and 
government services 

 Increased telemedicine 
and patient data sharing 
opportunities for 
healthcare providers 

 Increased interest from 
Internet-based businesses  
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Section 1. Introduction 

LCOG’s goal was to connect more than 100 CAIs and to provide middle mile broadband 
connectivity in a three-county area. As shown in Figure 1, the area served by LCOG includes the 
following counties: Lane, Klamath, and Douglas. The fiber route, shown in black, captures both the 
newly built, BTOP-funded fiber and the fiber miles leased as of December 31, 2012.22 

Figure 1. LCOG Service Area Map 

 

The service area is predominantly rural, with the exception of Eugene and Springfield. Lane County 
has the highest population per square mile with 77.2 compared to 21.4 and 11.2 per square mile in 
Douglas and Klamath Counties respectively.23 Outside of Eugene and Springfield, all communities 
served by the grant have fewer than 20,000 residents, and 9 of the communities have fewer than 
5,000 residents.24 The project used existing backbone branching out from Eugene to provide 
middle mile fiber connectivity that was absent before the grant. Most CAIs previously relied on 
copper telephone circuits for T1 or DSL service.25 

The American Community Survey (ACS) Five Year Summary for 2007 to 2011 shows that slightly 
less than 14 percent of the state’s population resides in these three counties. Ninety percent of the 
residents of the service area are White, compared to 85 percent of the population in the rest of the 
state.26 Nearly 58 percent of the service area residents have a household income of less than 
$50,000 per year, compared to 49 percent of the population in the rest of Oregon.27 Using publicly 
available data, the evaluation study team identified 764 CAIs in the service area, including 264 K-
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12 schools, 400 healthcare institutions, 37 public safety institutions, 13 libraries, 13 institutions of 
higher education, and 37 other community support facilities. 

Table 2 shows the percentages of the populations in the service area and the rest of Oregon by the 
number of broadband providers available according to data and speed thresholds defined by the 
National Broadband Map (NBM).28 Thirteen percent of the service area population does not have 
broadband available to them, compared to nearly seven percent of the rest of Oregon. The same is 
true of the relative populations of the service area and the rest of Oregon with only one broadband 
provider available: more than 25 percent of service area residents have access to only one 
provider, compared to nearly 10 percent of residents in the rest of Oregon. Less than 3 percent of 
the service area population has five or more broadband service providers available compared to 38 
percent of the population in the rest of Oregon. All provider statistics use the June 2011 release of 
the NBM and 2010 population data from GeoLytics. 

Table 2. Number of Broadband Providers Available in Oregon 

Number of Providers Service Area Rest of Oregon 

0 13.06% 6.88% 

1 25.34% 9.71% 

2 30.94% 17.36% 

3 18.31% 14.81% 

4 9.46% 13.51% 

5 2.40% 12.46% 

6 0.49% 15.15% 

7 0% 8.89% 

8 0% 1.21% 

Figure 2 shows the percentages of the service area population with respect to the fastest download 
and upload speed range available to them.29 According to the NBM, there are fifteen broadband 
providers in the service area. Two of the service area providers deliver service in the fastest 
download speed range of 100 Mbps to 1 Gbps. Maximum available download speeds range from 3 
Mbps to 1 Gbps, while maximum upload speeds range from 768 kbps to 50 Mbps. 
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Figure 2. Maximum Speed Ranges Available for the Service Area Population 

 

Broadband subscribership rates are also lower in the service area than across the state. Federal 
Communications Commission (FCC) data from June 2012 show that 62 percent of households in 
the service area subscribe to an Internet service that has at least 768 kbps download speeds and 
200 kbps upload speeds.30 More than 68 percent of the state’s population subscribe to an Internet 
service with the same minimum thresholds.31 

Figure 3 presents a summary of CAI subscriptions since the LCOG network first served an 
institution in the first quarter of 2012.32 CAIs subscribe to service through third party service 
providers. For this reason, LCOG does not have details on the subscription speeds for each end 
user. Speed tiers are available from 1 Mbps to 1 Gbps, but most subscribers have service in the 10 
Mbps range. 
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Figure 3. Total CAI Subscribers 

 

Figure 4 displays maps of LCOG’s service area and the locations of the CAIs served as of June 30, 
2013.33 Excluding libraries, several CAIs of each type were connected in the Eugene, Springfield, 
and Roseburg areas. Public safety institutions, healthcare providers, and other community support 
organizations were the most widely distributed types of CAIs. 

Figure 4. Map of CAIs in the Service Area 

 

The evaluation study team met with LCOG staff, project partners, and government leaders. These 
interviews helped the team understand the grantee’s approach to project implementation and the 
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strategies used to create demand for the broadband service. Additional interviews with CAIs 
focused on describing the impact of improved broadband for these organizations. Benefits were 
discussed in relation to several factors, including the quality of service of the upgraded network, 
speed, reliability, flexibility, and cost. The analysis in this report focuses on outcomes and impacts 
to CAIs. Interviews conducted include the following: 

 K12 Schools 

o Days Creek School District 15 is a small, rural district in Douglas County with an 
elementary school in Tiller and a middle and high school in Days Creek. The district serves 
about 250 students.34 Before BTOP, the district connected all three schools with a single 1.5 
Mbps T1 line. Now, they share a 100 Mbps fiber connection from Douglas Fast Net.35 With 
the T1 circuit, the Internet functioned too slowly for either administrators or teachers to use it 
effectively, and students often could not complete online tests. Now, teachers use streaming 
media in the classrooms, and staff have a reliable connection to the student data system, 
which can now be hosted at the Douglas Educational Service District (ESD). The school has 
begun a program for struggling students to use online content outside of the normal class 
schedule, and has seen an improvement in student performance and test scores.36 

o Bethel School District, serving northwestern Eugene, is the third largest school district in 
Lane County. There are approximately 5,700 students in the district’s 11 schools.37 Lane 
ESD is the ISP for Bethel School District and thirteen other districts in the county. The ESD 
provisions bandwidth to each district based on average daily student population. Bethel 
School District shares a 100 Mbps Internet connection among all of its schools. Five of the 
schools in the district received fiber connections through the project in the summer and fall of 
2012, replacing the T1 circuits each had used previously to connect to the district office. 
Each school now has a 1 Gbps connection to the district office. The district is planning to 
upgrade these connections to 10 Gbps. The total price of the connections between each of 
the five schools and the district office decreased from $25,000 per year to $5,000 per year 
after connecting to the LCOG network.38 One of the schools that received a fiber connection 
was Prairie Mountain School. This school is using the increased bandwidth to support 
administration and to increase the use of technology resources in the classroom. Teachers 
now use iPads to keep students more engaged, and staff use Google Docs to communicate 
about students’ academic progress. The school is now able to host open computer lab hours 
in the morning for students and parents.39 

 Community College 

o Lane Community College (LCC) is a two-year college system in Lane County. The LCC 
system consists of four campuses: the main campus in central Lane County between 
Eugene and Springfield, and satellite campuses located in downtown Eugene, Florence, and 
Cottage Grove. LCC also has a location at the Eugene airport for its Aviation Academy. 
Students can choose from several associate degree programs, certificate programs, and a 
GED program.40 LCC had a student enrollment of about 36,000 in the 2013-2014 school 
year. Staff members estimate that 3,500 students are on campus at any time.41 LCC’s 
downtown campus and Aviation Academy were connected by the LCOG project. At the time 
of the site visit, these connections had just recently been made with service expected to 
begin shortly thereafter. Both locations will transition from 10 Mbps commercial cable 
broadband to 1 Gbps point-to-point through the fiber. Staff members expect the price of 
approximately $750 per month to remain the same. The increased connections will allow 
administrators at the satellite locations to have the same connectivity to the LCC system as 
the main campus. It will also allow instructors to use technology in the classroom more 
frequently in order to serve students better.42 

 Local Government 

o The Klamath Tribal Headquarters house the council chambers and the administrative 
offices of the Klamath Tribes, which include the Klamath, Modoc, and Yahooskin people of 
southern Oregon. Before BTOP, the headquarters paid $700 per month for a 1.5 Mbps T1 
connection, which was used by all 15 departments and approximately 100 staff members in 
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the building. The tribe was unable to implement several desired initiatives including video 
conferencing, Voice over Internet Protocol (VoIP), and remote monitoring of tribal buses. At 
the time of the site visit, the Tribes were connected to the BTOP-funded network and were 
planning to subscribe to service over the network. They expected to subscribe to 100 Mbps, 
and were quoted a price under $500 per month for this service. The tribe is considering 
providing Wi-Fi to the public in the main building. The Tribal Headquarters also hosts a fiber 
hut for the LCOG fiber route.43 

o The City of Florence is a community on the Pacific coast. Before BTOP, the city 
government did not have broadband connections between most of its facilities, and shared a 
1.5 Mbps T1 connection between City Hall and the Justice Center. Now, the City has 1 Gbps 
fiber connectivity that connects City Hall, the public works department, the police 
department, the Justice Center, and the Florence Events Center in a wide area network 
(WAN). The new fiber infrastructure inspired a five-year IT plan, and the City has transitioned 
to VoIP telephone service, new accounting software, and  updated hardware to take 
advantage of the broadband. The fiber also has a secondary impact of promoting economic 
development in the area. The city’s economy is largely dependent on tourism, but the fiber 
opens opportunities for local entrepreneurs and businesses as well as attracting broadband-
dependent companies to a business park.44 

o The Cow Creek Band of Umpqua Tribe of Indians has lived in southern Oregon for 
hundreds of years. The Tribe has about 1,600 members and is governed by an elected 
eleven-member board of directors. The Tribal government is responsible for economic 
development, healthcare, resource management, and emergency management.45 Douglas 
Fast Net (DFN) is the ISP for most of the Tribal buildings. Although none of these facilities 
were connected directly by the LCOG project, the Tribe benefited from the increased middle 
mile infrastructure in Douglas County. Because of this new infrastructure, DFN extended 
fiber services to the Cow Creek Health and Wellness Center (CCH&WC) South. CCH&WC’s 
100 Mbps connection now gives them a diverse path to offices and other buildings in 
Roseburg, and saves them about $2,000 per month. It allows them to connect to Oregon 
Health Services to interface with other health institutions in the state to share data. The new 
connection also allows them to use VoIP telephone services, which improves operations.46  

 Healthcare 

o PeaceHealth is a nonprofit healthcare system that operates hospitals and clinics in Eugene, 
Springfield, Florence, and Cutters Grove, Oregon.47 PeaceHealth also has facilities in 
Vancouver, four cities in Washington, and Ketchikan, Alaska. They own fiber between some 
facilities and lease circuits to connect all locations to the main and backup datacenters in 
Springfield and Eugene. PeaceHealth’s Electronic Health Innovation Works (EHI Works) 
Department also works to provide virtual private network (VPN) connections to independent 
physicians’ offices and partners that are not part of the PeaceHealth network.48 PeaceHealth 
leases dark fiber on the BTOP-funded network, and manages the fiber as part of its private 
network among all PeaceHealth facilities. The BTOP grant connected five PeaceHealth 
facilities and an outreach clinic that provides service to low income and uninsured adults. 
The five connected hospitals and clinics were previously using T1 circuits, with connections 
ranging from 1.5 Mbps to 6 Mbps. They are all now connected with 1 or 2 Gbps fiber service. 
PeaceHealth staff members reported that they are saving about $50,000 per month versus 
what they would have had to pay a commercial carrier to provide adequate broadband 
services to the clinics and hospitals without the BTOP grant. The fiber connections allow the 
clinics and doctor’s offices to access patient data, transfer radiological images, communicate 
via e-mail with other PeaceHealth doctors behind the network’s secure firewall, adopt 
telemedicine applications, and use VoIP services.49 

 ISP 

o Douglas Fast Net (DFN) is a wholly owned subsidiary of Douglas Electric Cooperative. Its 
mission is to ensure that advanced telecommunications do not bypass Douglas County.50 
LCOG chose DFN through a competitive bid process to operate the network and build 
connections to CAIs in Douglas County. The BTOP grant helped DFN reach new service 
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areas, including the southern part of Douglas County. It also allowed DFN to increase 
capacity in areas where it had existing middle mile infrastructure. This helped DFN support 
more customers and provide better redundancy in its existing service area. DFN has 
increased its staff from about eighteen at the beginning of the project to about twenty-five. 
DFN also leverages the BTOP-funded network to connect cellular towers and directly serve 
about 300 residential customers.51 

 The following partner helped build and design the network for CAIs that were part of its existing 
network: 

o Network for Educational Research Oregon (NERO) is a high-speed network with hubs in 
Portland, Corvallis, and Eugene. It began in the 1990s as a research project to develop 
WANs to further the interests of education and research in the state.52 By aggregating traffic 
among educational institutions, NERO saves customers money and advocates for more 
robust broadband connections.53 Its partners include the Oregon University System, the 
Oregon Department of Administrative Services, and the Oregon Association of Education 
Service Districts.54 These partners aggregate demand, and NERO provides Internet 
connectivity to them through its hubs.55 NERO has a long-standing relationship with LCOG 
that informed the development of the BTOP grant. LCOG and NERO worked together on the 
grant proposal and NERO helped to engineer, build, and operate the network. Many of the 
CAIs connected through the project were NERO partners and customers. Staff members 
reported that the new BTOP-funded network had a significant impact on its customers, 
particularly for rural K-12 schools and libraries that only had access to T1 connectivity prior 
to the BTOP grant.56 

Section 2 provides a summary of the outcomes and impacts the evaluation study team observed. 

 



 

12 

Section 2. Impacts 

This section describes the impacts of the LCOG project in terms of the five focus areas described 
in Interim Report 1, with the addition of the Government Services focus area.57 These outcomes 
and impacts focus on understanding the effect on CAIs. Digital Literacy is not a focus of CCI grants 
and the evaluation study team did not note significant Digital Literacy impacts outside of the 
outcomes and impacts related to the other focus areas. 

LCOG’s project allowed it to expand middle mile fiber infrastructure through much of Lane, 
Douglas, and Klamath counties to reach CAIs that had limited access to broadband service. Before 
BTOP, the majority of CAIs interviewed by the evaluation study team subscribed to service using 
T1 lines. Due to budgetary or infrastructure constraints, they had to limit broadband use. Now, they 
are subscribing to faster speeds at lower costs, and are expanding their use of broadband-based 
technologies. 

2.1 Education and Training 

Impacts within the Education and Training focus area are measured as changes to elements of 
educational content distribution and instruction. These impacts occur at K-12 institutions, 
community colleges, four-year institutions, universities, and other education providers. This focus 
area includes how the broadband Internet connections help the educational CAIs to perform 
activities that lead to helping students earn a certificate or diploma or receive training that is 
recognized as valuable for career advancement. Examples of certificates or diplomas include 
community college degrees, four-year college degrees, advanced degrees, general equivalency 
degrees, certifications in advanced software technologies such as network engineering, and other 
licenses or certifications that reflect knowledge of a particular subject at a level that would typically 
be taught at an educational institution. 

When assessing impacts it is important to understand the characteristics and composition of 
education providers within the service area. Table 3 identifies the school level of all schools in the 
service area.58 LCOG connected more primary schools than any other level. Nearly 14 percent of 
the K-12 institutions in the service area connected to the new network. No match could be found to 
the National Center for Education Statistics (NCES) dataset for five connected schools. The 
grantee reported that most schools in the three-county service area that were not served by the 
project had access to broadband before BTOP. LCOG reported connecting every school building 
within practical reach of the middle mile fiber build. 

Table 3. Oregon Schools (K-12) by School Level 

School Level 
Served by 
Grantee 

Others in 
Service Area 

Primary 13 96 

Middle 5 28 

High 5 48 

Other 1 7 

Unmatched 5 N/A 

All 29 179 
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The 24 connected schools that could be matched to the NCES dataset serve nearly 7,900 
students, 11 percent of the primary and secondary school students in the service area. More than 
1,800 of these students are minorities and 4,600 qualify for free or reduced lunch. Approximately 
385 full-time equivalent (FTE) teachers are employed by schools connected to the network, 
representing 12 percent of the FTE teachers employed in the service area. LCOG connected four 
of the thirteen higher education institutions located in the service area. All of the higher education 
institutions connected by LCOG are public schools, three are two-year colleges, and one is a four-
year university. Six of the thirteen higher education institutions in the service area are public.59 

This section summarizes the activities observed by the evaluation study team during site visits. The 
literature review presented in Interim Report 1 provides evidence that these activities and situations 
lead to economic and social impacts. This report lists these impacts from the literature along with 
the evaluation study team’s observational evidence supporting either the realization of impacts or 
their potential to occur. 

In Oregon, county education service districts (ESD) often serve as ISPs to school districts. Lane 
ESD has been working for several years to build high-speed broadband connectivity for all schools, 
but before BTOP they were limited by a lack of middle mile infrastructure in the county. The LCOG 
grant allowed Lane ESD to provide expanded service to K-12 schools. The previous project 
coordinator for the ESD reported it consistently takes about eighteen months after connecting for a 
school to embrace new technologies fully. After that point, teachers and administrators are more 
likely to feel comfortable experimenting with methods of instruction that broadband-based 
technologies make possible. 

 Broadband gives teachers a wide range of media through which to facilitate lessons. The 
integration of technology into classroom activities creates the opportunity for interactive 
and personalized educational experiences for students.60 

o Technology use in the classroom at Days Creek has changed substantially after connecting 
to the BTOP-funded network. Before the upgrade, teachers could not integrate interactive 
technology in the classroom using the T1 connection that they shared with an alternative 
high school. Now, teachers can stream media in class, and multiple classes can do so at the 
same time. This is particularly important for elementary classrooms that use an ESD-
provided resource called Learn 360 to present multimedia lessons that complement 
instruction. Most teachers also use SMART Boards, and the Internet connection gives them 
access to downloadable lessons. The school is also starting to use iPads for instruction, 
which would not have been possible without the increased broadband speeds. 

o The network upgrade allowed Prairie Mountain School to support increased Wi-Fi access in 
its classrooms. The school is beginning to use technologies such as iPads to support 
interactive teaching programs for students with autism. Without the LCOG project, the school 
would not have had sufficient bandwidth to use the iPads. 

 Research has shown that computer use among students leads to improved academic 
performance, greater levels of educational attainment, improved school enrollment and 
graduation rates, and increased earning potential for students.61 

o LCC has an Academic Technology Department that researches new applications and 
provides training to instructors on using technology to enhance educational experiences for 
students. Before the LCOG project, the use of technology in classrooms was limited by a 
lack of broadband availability. Now that the new broadband infrastructure is in place, the 
college is exploring new classroom applications. For example, the Academic Technology 
Department is providing incentives for classrooms to use open educational resources (OER), 
or freely available materials without traditional copyright limitations, in place of textbooks. 
This saves students money and makes attending college more accessible for low-income 
students. 

o Since connecting to the network, Days Creek has been able to offer additional support for 
struggling middle school students. The school has a four-day school week, and only 
students who need extra help with schoolwork attend school on Fridays. This supplemental 
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program is largely dependent on web content, including Achieve 3,000, which provides 
individualized instruction online for struggling students. The high school uses Assessment 
and Learning in Knowledge Spaces (ALEKS), a math tool that helps students track progress 
and assessment. Days Creek staff members reported that test scores have greatly improved 
because of this expanded educational opportunity, which is particularly significant in the 
middle school. 

o The increased broadband connectivity at Days Creek helps the school to implement 
standardized testing. Before BTOP, only a handful of students could complete the online 
tests at the same time, so school-wide testing took several days to complete. Even with this 
rotation, the Internet connection would often stall during tests, frustrating students and 
sometimes preventing them from finishing the tests. Days Creek staff members estimated 
that test scores have increased because of the new connection. Quantitative measures of 
improvement were not available during the site visit. 

 School administrations use broadband infrastructure to carry out internal operations. 
Broadband represents a rapid, reliable channel of communication to improve 
interactions among administrators, teachers, parents, and students.62 

o Before BTOP, Days Creek shared one T1 circuit between the high school, middle school, 
and elementary school. All schools were limited in what they could do administratively. Now, 
with the increased broadband connection, Days Creek is able to shift IT services to the 
Douglas ESD in Roseburg. The district is saving approximately $1,200 to $1,500 per year 
with free access to ESD-hosted e-mail. This shift has also allowed teachers, students, and 
parents to use the e-mail system anywhere that has Internet access. Similarly, before BTOP, 
Days Creek School District had to host its own servers for its student information system 
(SIS), Schoolmaster. Now, Days Creek has shifted this hosting to the ESD, saving 
approximately $500 per year. Finally, Days Creek saves about $700 per year by hosting its 
financial server at the ESD. 

o After the upgrade, Prairie Mountain School began to hold open computer lab hours in the 
morning before school. Advisors are present to help students who are struggling, and the lab 
is open to parents who might not have broadband at home. Parents use the lab to check 
grades and to read teacher blogs. Teachers and the principal use blogs on the school’s 
website to communicate with parents about school activities. 

o Bethel School District operates security cameras at each school to prevent crime and 
vandalism. At the time of the site visit, the IP cameras were hosted locally at each school. 
This made monitoring them more difficult, and the principal of Prairie Mountain School 
reported that she would prefer to be able to monitor them remotely. The district is planning to 
install a centralized server to connect all of the school cameras at the district office, which 
would allow for remote monitoring of all schools. This would not have been possible for the 
district without the BTOP grant. 

o The State of Oregon Department of Education has a Google Apps license that is available to 
all districts. With the increased connectivity that schools have received as a part of the 
LCOG project, they are beginning to take advantage of this license to shift classroom and 
administrative documents to the cloud. Some schools are also looking at remote desktop 
and other cloud applications in order to reduce costs for licensing and hosting. 

2.2 Government Services 

One of the five core purposes established by the Recovery Act was to “improve access to, and use 
of, broadband service by public safety agencies.”63 The Government Services focus area identifies 
how broadband improves services provided by government organizations to the public and 
includes both the provision and administration of public safety activities. Examples of public safety 
agencies include law enforcement agencies, fire departments, and emergency medical services 
(EMS). Some potential government service impacts include enhanced government efficiency, 
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improved ability to save lives and reduce injuries, prevention of criminal activity, and improved 
information sharing between citizens and public safety entities. 

When assessing impacts it is important to understand the characteristics and composition of 
government service providers within the service area. Table 4 identifies the agency type of all 
police departments in the service area.64 LCOG connected six police stations in the service area. 
Four of the six connected police buildings are local police departments, representing nearly one-
third of all the local police departments in the service area. 

Table 4. Oregon Police Stations by Agency Type 

Agency Type 
Served by 
Grantee 

Others in 
Service Area 

Local police department 4 11 

Sheriff's office 1 2 

Primary state law enforcement agency 0 0 

Special jurisdiction 1 1 

All 6 18 

This section summarizes the activities observed by the evaluation study team during site visits. 
This report lists these impacts from the literature along with the evaluation study team’s 
observational evidence supporting either the realization of impacts or their potential to occur. 

 The use of broadband at all levels of government allows government entities to deliver 
services more efficiently. Intranet systems enable the secure and rapid exchange of 
information among government agencies. Governments are also able to store and 
safeguard massive quantities of data. By streamlining in-house operations with the use 
of broadband-supported tools, governments realize greater internal efficiency and 
productivity.65 

o The City of Florence is upgrading its accounting software to take advantage of the increased 
connectivity it received from the LCOG project. The upgrade includes installing a server at 
City Hall to host its accounting database. Before BTOP, the City would not have been able to 
make this change due to limited connectivity between City Hall and other city offices. The 
upgrade will allow each department to see real-time budget data. It will also ensure that 
accounting data from different departments is entered and stored in the same format, which 
is expected to reduce time spent manually cleaning data. The upgrade will also allow the 
City to transition to an online bill payment system, which is expected to increase accounting 
efficiencies. The city manager also expects that the new accounting software will increase 
transparency and help prevent fraud and embezzlement within the government by keeping 
all transactional data in a single digital system. 

o The Justice Center hosts servers for data backups for all city data in Florence. Before BTOP, 
the slow broadband connection at many departments prevented them from efficiently using 
the centralized servers for regular backups. Now, all departments can back up their data 
more reliably after connecting directly to the Justice Center through the BTOP-funded fiber.  

o Tribal IT staff members expect to spend less time managing the Klamath Tribal 
Headquarters internal network after connecting to the LCOG fiber. For example, the IT 
director has to work with the GIS analyst to schedule times to download large data sets. 
After connecting to the fiber, the IT director expects that staff members will be able to 
download data sets without delay. 

o In Florence, city agencies used increased bandwidth to transition to VoIP telephone service. 
This saves the City money on its monthly telephone bill. It also allows city employees to 
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teleconference with colleagues in other locations, including Eugene, which saves time and 
cost of traveling for meetings. 

 Broadband also improves the relationship between governments and their constituents. 
Diffusion of online information engages citizens and enhances transparency of 
government agencies.66 

o The City of Florence reported that the WAN it established using the BTOP-funded fiber has 
allowed it to streamline the digitization of paperwork, which helps make the government 
more transparent and accessible. Citizens can more easily access electronic government 
documents, and e-mails provide a time-stamped and reliable form of accountability for 
elected officials. 

o The Klamath Tribes plan to use the fiber to make their website more accessible for Tribal 
Members. For example, with faster upload speeds, the IT director expects that departments 
will be able to move documentation and information online so that members with Internet 
access can fill out paperwork without traveling to the offices. 

o Council members of the Klamath Tribes would like to use streaming and video conferencing 
to broadcast events and allow members to join meetings remotely. Tribe members who have 
moved away from the area and those who are not able to leave their homes would be able to 
view events and participate in Tribal meetings. The IT director is confident that the improved 
service they will have over the fiber, in particular the symmetrical upload and download 
speeds, will allow them to provide these video services to members.  

 Broadband contributes to public safety indirectly, by reducing energy use and 
emissions, and directly, by improving services provided by public safety entities.67 

o Because of the fiber upgrade to the police station, the Florence Police Department can 
videotape its traffic stops and easily transfer the video from its office to the court building. 
The videos are stored in a secure database, and can be accessed when needed by the 
police or the courts. The police department is also transitioning to using more digital files in 
place of paper files, which can easily be backed up and are quickly accessible by other 
departments when needed. 

 Broadband connectivity helps to preserve continuity of government operations in the 
wake of disasters or epidemics.68 

o The Klamath Tribal Headquarters is in the process of a large infrastructure change in 
preparation for the increased broadband service. The IT department is building a new server 
room, and has upgraded its servers. The department is planning to use the new connection 
for remote backup services that will ensure data is not lost in the event of a disaster. 

2.3 Healthcare 

This focus area includes activities intended to increase elements of the provision and 
administration of healthcare services, including health information technology, e-Care, electronic 
health records (EHR), telehealth, and mobile health. Impacts in the Healthcare focus area include 
broadband-enabled activities aimed at improving personal health or that of someone else. This 
definition includes not only sophisticated tasks, such as viewing medical records online, but also 
more common activities that might not involve a medical provider at all. Healthcare impacts might 
be observed at primary care physicians’ offices, hospitals, or in areas served by nurse 
practitioners. 

When assessing impacts it is important to understand the characteristics and composition of 
healthcare service providers within the service area. LCOG connected twenty-five healthcare 
institutions by June 30, 2013.69 Table 5 identifies the taxonomy groups of these connected 
institutions and the taxonomy groups of all healthcare institutions in the service area according to 
the National Plan and Provider Enumeration System (NPPES).70 Eleven of the twenty-five 
healthcare institutions connected by LCOG (41 percent) are Ambulatory Health Care Facilities. Ten 
agencies are connected by LCOG, representing 10 percent of all Healthcare Agencies located in 
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the service area. The grantee reported that the majority of the healthcare institutions in the service 
area that did not receive service as part of the grant were connected to broadband before BTOP. 

Table 5. Oregon Healthcare Institutions by Taxonomy Group 

Taxonomy Group 
Served by 
Grantee 

Others in 
Service Area 

Agency 10 101 

Ambulatory Health Care Facilities 11 190 

Hospital Units 0 8 

Hospitals 3 18 

Managed Care Organizations 1 9 

Nursing & Custodial Care Facilities 0 52 

Residential Treatment Facilities 0 15 

All 25 393 

This section summarizes the activities observed by the evaluation study team during site visits. The 
literature review presented in Interim Report 1 provides evidence that these activities and situations 
lead to economic and social impacts. This report lists these impacts from the literature along with 
the evaluation study team’s observational evidence supporting either the realization of impacts or 
their potential to occur. 

 Patients obtain improved ongoing care.71 

o Some PeaceHealth clinics that have connected through the grant-funded fiber use the 
improved connection to support more telehealth initiatives using mobile video conferencing 
carts at remote locations. These include interpretive services for non-English speakers and 
people with disabilities, and tele-stroke applications. For example, the PeaceHealth medical 
center in Florence is piloting a tele-stroke program to provide on-call support and e-consults 
between doctors at the clinic and neurology specialists. These consultations can decrease 
the diagnosis time and provide faster access to treatments, which can save lives.  

o Although the BTOP-funded network focused on connecting CAIs, some providers, such as 
Douglas Fast Net, are already providing service to residential customers using the middle 
mile infrastructure. PeaceHealth reported that as high bandwidth broadband becomes 
available it expects to transition to telehealth applications that will allow on-call doctors to 
communicate with patients from their own homes. This would not only provide a 
convenience for doctors, but also decrease wait times for patients.  

 Broadband connectivity enables providers to adopt new technologies and practices that 
enhance productivity, achieving outcomes such as improved appointment and treatment 
scheduling and more complete medical records at lower costs.72 

o Before BTOP, several PeaceHealth clinics connected to the medical system using T1 
circuits. These connections were not adequate to transfer patient data and conduct research 
over the Internet. PeaceHealth reported that before the project, its largest clinic connected 
over four bonded T1 lines. The clinic was required to house extra servers on site due to the 
limited amount of data that could be transferred over its 6 Mbps connection. Now, the 
hospital system provides the clinic a 1 Gbps connection, allowing it to have full access to the 
hospital’s network and quickly transfer patient and administrative data. The clinic was able to 
decommission three local servers, reducing IT costs and preventing file duplication. 

o PeaceHealth IT staff no longer has to route and shape traffic, which saves time. For 
example, prior to the BTOP grant, the Women’s Care facility had difficulty synchronizing with 
the PeaceHealth server for mammography applications. Staff had to delay data transfer until 
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there was less demand on the network, which often took several hours. Now, the data 
transfers are immediate, allowing the clinic to operate more efficiently. 

o The redundant data connections provided by the BTOP network are important to healthcare 
providers because a network interruption of just a few minutes could be life threatening. 
Before BTOP, most of the PeaceHealth facilities connected by the LCOG project did not 
have redundant connections. Now, all are connected to a fiber ring, which provides 1 Gbps 
speeds and full redundancy. For example, the Cottage Grove Hospital previously had only 
one 300 Mbps Ethernet connection with no redundancy. Now, it uses the 1 Gbps connection 
through the BTOP-funded fiber as its primary connection, and keeps the Ethernet connection 
as a backup. 

 Broadband access enables providers to rapidly share patient information with other 
healthcare providers.73 

o As part of the BTOP grant, PeaceHealth’s EHI connected independent physician offices to 
the PeaceHealth system. The fiber connections allow the doctor’s offices to access shared 
patient data, transfer radiological images, and communicate via e-mail with PeaceHealth 
doctors behind the network’s secure firewall. If the doctors were not able to connect to the 
PeaceHealth system, they would have to print films or share CDs of patients’ images with 
other doctors. 

2.4 Workforce and Economic Development 

Impacts within the Workforce and Economic Development focus area can occur through activities 
intended to increase overall employment of the target population, or to assist employed members 
of that population in finding jobs that offer increased salaries, better benefits, or a more attractive 
career path, including self-employment. This focus area also includes activities to attract new 
businesses to locate along the fiber path or to expand the economic activity of existing businesses 
connected to the network. While this focus area primarily describes jobs, it also includes other 
economic impacts such as wages, property values, and the number of firms in a region. 

This section summarizes the activities observed by the evaluation study team during site visits. The 
literature review presented in Interim Report 1 provides evidence that these activities and situations 
lead to economic and social impacts. This report lists these impacts from the literature along with 
the evaluation study team’s observational evidence supporting either the realization of impacts or 
their potential to occur. 

 Workforce and Economic Development activities supported by broadband infrastructure 
strengthen job and population growth.74 

o Before BTOP, Florence did not have adequate broadband infrastructure to attract Internet-
based businesses. The city had a fiber link through Alaska Cable Systems to the north, but 
the LCOG grant provided a key redundant connection to Eugene. The City of Florence has 
designated a special e-commerce zone in the Pacific View Business Park to attract new 
businesses. The city manager reported that they are in discussions with a company that is 
considering building a call center in Florence. This company would not have considered 
Florence without the redundant broadband connection provided by BTOP. 

 The availability of infrastructure in a community enables firms reliant on broadband 
services to relocate or open additional locations. Local businesses are able to obtain 
improved access to inputs and markets.75 

o The BTOP-funded project is already spurring economic development in its service area. For 
example, a call center decided to relocate to Veneta partly because of the availability of fiber 
in that town. LCOG worked with the City of Veneta to extend fiber from the BTOP-funded 
network to a new location for the call center using a grant from the state’s Business 
Development Department. 
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o DFN was able to expand its footprint to the southern part of Douglas County, reaching more 
CAIs and towns. It is building off the network to reach other CAIs, such as the Cow Creek 
Tribal government. It was also able to use the network to connect cell towers, through a 
partnership with Light Speed Networks. DFN has grown from eighteen to twenty-five 
employees since the beginning of the grant. 

As required by the Recovery Act, LCOG reported the number of jobs created quarterly as a direct 
result of the project. As shown in Figure 5, LCOG funded more than fifty full-time equivalent 
positions in four different quarters from the second quarter of 2010 through the second quarter of 
2013.76 These were largely jobs related to construction of the fiber network. It is important to note 
that this includes only direct jobs created, and does not include indirect or induced job creation.77 

Figure 5. Direct Jobs Created by LCOG 
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Section 3. Grant Implementation 

This section presents LCOG’s strategy to maximize the social and economic impacts of the BTOP 
grant. The following subsections describe LCOG’s implementation strategies; LCOG’s approach to 
open access; major results of LCOG’s implementation strategy; an overview of sustainability 
efforts; and successful tools, techniques, and strategies identified during interviews with the 
grantee. 

3.1 Implementation 

LCOG is an association of regional governments in Lane County, Oregon that provides regional 
planning, coordination, program development, and service-delivery. LCOG provides regional 
technology services to participating agencies by assisting with telecommunications management 
and operation, coordinating regional technology systems, and providing GIS and data services.78 
As part of these technology services, LCOG partnered with the Regional Fiber Consortium (RFC) 
to extend telecommunications services throughout Lane County and the surrounding counties.79 

Before the project, LCOG had experience in the development, design, and implementation of 
broadband infrastructure projects. In the Eugene and Springfield area, LCOG was responsible for 
developing a Public Area Network (PAN). The PAN is a multi-agency network involving both state 
and local entities that uses dense wave division multiplexing (DWDM) equipment to support a fiber 
network approximately 100 miles in length. LCOG also had preexisting partnerships with the 
University of Oregon and the Department of Transportation supporting a fiber route that covers the 
hundred-mile stretch from Portland to Eugene. Similar to its role with the PAN, LCOG provides the 
organizational management that helps to keep the BTOP-funded network operating. 

LCOG designed the project to enhance the existing fiber-optic backbone in the area. The project 
built an additional 102 miles of fiber throughout Lane County, Douglas County, Klamath County, 
and the Klamath Tribal regions. The CAIs connected by LCOG are concentrated along Interstate 5, 
running north to south through Lane and Douglas counties. Additional CAIs are located along the 
coastline in Florence and further east within Klamath County and the Klamath Tribal regions. Most 
of the network was built as aerial fiber-optic cable because of the mountainous and densely 
forested geography of the service area. 

LCOG established partnerships with experienced providers in the service area to support the 
implementation of this project. LCOG planned to have third party providers operate the network 
and contracted with these providers for portions of the design and construction of the network. This 
helped to align the incentives of both LCOG and its subcontractors. The network operators include: 

 CoastCom, a private competitive local exchange carrier (CLEC) in the coastal regions of Lane 
County, owns and operates a small network in Florence. The LCOG project leveraged 
CoastCom’s existing infrastructure and knowledge of the area. LCOG partnered with CoastCom 
to design the portion of the network extending to Florence. CoastCom is using one-half of the 
BTOP-funded fiber installed in Florence. 

 Douglas Fast Net (DFN) is an ISP that serves customers throughout Douglas County. LCOG 
contracted with DFN, which already had a fiber presence in Douglas County, to act as a design 
advisor on the LCOG network in the Douglas County area. DFN was able to help LCOG reduce 
the cost of the initial build out due to its familiarity with the service area. DFN was also able to 
help LCOG locate and connect additional CAIs in the service area. DFN uses one-half of the 
constructed fiber in Sutherlin, Myrtle Creek, Canyonville, Winston, and Riddle, Oregon. 
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 Hunter Communications was contracted by LCOG to operate a portion of the network in 
Chemult and Chiloquin. Additionally, Hunter Communication provides service over half of the 
fiber located in Chemult and Chilquin. 

 In the Eugene and Springfield areas, LCOG partnered with Eugene Water and Electric Board 
(EWEB) and Springfield Utility Board (SUB) to help design portions of the network. Both EWEB 
and SUB had existing networks that were expanded with BTOP funding to reach additional CAIs 
in underserved areas. 

 LCOG contracted with the University of Oregon to operate the network equipment between 
Eugene and Klamath Falls. 

The BTOP network connects several broadband networks that were previously unconnected, 
extending their reach into mostly rural, underserved areas. The BTOP network hardware varies to 
match the equipment used on these pre-existing networks. Most commonly, LCOG used gigabit 
Ethernet switches with passive optics using Coarse Wave Division Multiplexing (CWDM).80 These 
sections of the network provide 100 Mbps connections to CAIs. In an effort to match the electronics 
of the PAN, LCOG built laterals in other areas using Dense Wave Division Multiplexing (DWDM). 
These laterals provide 1 Gbps service for directly connected institutions. 

By connecting to other networks in the area, the LCOG network provides route redundancy for 
many of the CAIs connected. This is particularly important for healthcare institutions, such as 
PeaceHealth, that have gained complete redundancy from the LCOG network. LCOG chose this 
system because it is compatible with the existing Internet connections in Florence, Veneta, 
Junction City, and in the Douglas County segment. 

A key aspect of the LCOG network is the interconnection point in Eugene that has rack space for 
multiple users. This enables vendors to colocate in one place, allowing possibilities for cross 
connection and peering. LCOG expects that this interconnection facility will facilitate the use of 
broadband by allowing opportunities for direct connections and expediting the transmission of 
Internet data and messages between vendors. 

3.2 Open Access Policies 

CCI projects funded by BTOP are predominantly middle mile projects, although a small number of 
last mile projects were awarded. These grants are intended to improve available broadband 
capabilities for CAIs, to facilitate the development of last mile services in unserved and 
underserved areas, and to promote economic growth. This investment through the BTOP grant is 
intended to “lay the foundation for the ultimate provision of reasonably priced end-user broadband 
services” through open and nondiscriminatory interconnection strategies to enable last mile 
providers to have open access to the network.81 

There is considerable debate on the impact of open access policies on the competiveness of the 
broadband market.82 Open access is implemented through a wide variety of strategies. “These can 
range from commercial or voluntary arrangements, between communication operators and third-
parties, through to regulatory intervention aimed at promoting certain policy objectives, such as 
expanding broadband availability, increasing competition, or promoting investment that may 
otherwise not be economic, such as in the case of enabling the establishment and treatment of 
shared facilities.”83 The impact of open access will be dependent upon how well the practices and 
policies help to reduce the time, cost, and difficulty for last mile providers to interconnect to the 
network.84 The impact also depends on how well the policy mechanisms ensure competitive pricing 
for wholesale services in the event of the presence of a middle mile provider that may also be a last 
mile provider.85 

Prior to the BTOP project, LCOG advocated for open access policies when working with the 
Regional Fiber Consortium (RFC). All contracts written by LCOG for the project have both open 
access and open network policies included. LCOG and the RFC promote open access and the 
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development of competitive broadband services by leasing dark fiber to CLECs at below market 
rates and providing technical assistance to entities seeking to improve broadband services.86 The 
availability of lower priced middle mile bandwidth also encourages the entry of new providers of 
broadband-based services. As of June 30, 2013, LCOG had three signed agreements with 
broadband wholesalers or last mile providers and was in negotiations with three additional 
providers.87 Open network policies ensure that the operators of the LCOG network cannot raise 
service prices or use other criteria to impede another provider from operating on the network. 
Additionally, the open network policies ensure that network operators cannot selectively screen any 
kind of content carried over the network. 

The LCOG project is building laterals to CAIs even when those CAIs might already have existing 
service agreements in place with other ISPs. Through the new fiber, CAIs are often able to obtain 
better rates for bandwidth or more redundancy.  

3.3 Results 

There were three major results of the LCOG project observed by the evaluation study team: 

 The LCOG BTOP project implemented technologies that provided increased bandwidth to CAIs. 
Prior to the BTOP grant, the CAIs in the service area typically used T1 or bonded T1 lines for 
their broadband connections. In some cases, several CAIs shared a single T1 line. Where CAIs 
had T1 connections prior to the grant, the LCOG connection enabled an increase of nearly 
sixty-seven times their original capacity, to 100 Mbps. Increased bandwidth opens the door for 
new uses of broadband technology by CAIs. These new uses of broadband and their impacts 
are detailed in Section 2, above. 

 The LCOG network is more reliable than the network it replaced. The increased route 
redundancy provided by the new network has enabled CAIs to implement more bandwidth-
intensive applications. For example, healthcare providers can implement tele-stroke 
applications that are sensitive to interruptions in service, and schools can use online 
standardized testing. 

 The LCOG network provides middle mile connectivity at lower prices than before the 
construction of the network. Price and capacity data from six CAIs interviewed by the evaluation 
study team show that the average price of broadband per megabit per month was reduced from 
$343 to $7, while the average speed increased by more than 27 times the original speeds. 

The longer-term impact of the LCOG network will depend on several factors: 

 The service providers must maintain the reliability of the network over time. The LCOG business 
plan is to contract with service providers to maintain and operate the BTOP-funded network. At 
present, DFN, CoastCom, and Hunter Communications are responsible for the maintenance of 
the fiber they purchased on the network. LCOG’s past success with this approach for the PAN 
suggests that this is a viable business model. 

 The impact of this network also depends on how well the open access policies are able to 
attract future private investment.88 The LCOG project made the initial investment in fiber 
infrastructure. Open access policies ensure competitive pricing for wholesale services, 
attracting providers to leverage the BTOP network to expand their facilities and footprint across 
the service area. The network has already seen investments from wireless providers to connect 
cellular towers to the network. If the operators of the LCOG network continue to provide 
attractive wholesale services, increased use of the network will generate additional social and 
economic benefits. 

 One concern for attracting additional competition on the network is the management structure 
established by LCOG. The partners that operate the network are responsible for providing 
wholesale fiber at attractive rates in order to spur competition, even when this competition may 
drive their own service prices down. LCOG reported that it will continue to work with additional 
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service providers as necessary to increase competition and ensure prices for service remain 
low. 

3.4 Sustainability 

The sustainability of the LCOG project will largely depend on the third-party providers that operate 
the network and their ability to recruit additional customers. LCOG designed the network with the 
intention of running as little of the network as possible and went through a request for proposal 
(RFP) process to select these initial providers. LCOG has continued its service provider outreach 
program to attract additional providers to offer service on the network. Through this outreach, 
several additional providers have approached LCOG about serving particular portions of the 
network service area. LCOG has entered into three agreements and is in discussions with three 
providers.89 

3.5 Successful Tools, Techniques, and Strategies 

This subsection describes successful techniques, tools, and strategies identified by the grantee 
and interviewees. Successes and challenges described in earlier sections are not repeated here. 

 LCOG maximized the reach of the new network by connecting to existing fiber networks in the 
three county service area. Local providers and utility companies such as DFN, CoastCom, 
EWEB, and SUB owned and operated fiber networks prior to BTOP. LCOG leveraged these 
networks to extend the reach of the BTOP grant and to reach new CAIs. 

 LCOG designed the network with the help of existing broadband providers. Leveraging the 
experience and knowledge of local providers, LCOG was able to anticipate potential 
construction challenges and quickly identify areas that were in need of broadband infrastructure. 

 LCOG aligned the incentives of its partners towards the long-term success of the network by 
designing and building a network that was useful to these partners and involving them as much 
as possible in the design and build of the network. Using the RFP process, LCOG ensured that 
companies were qualified and engaged in a contractual partnership, as opposed to a 
subrecipient relationship, to maintain control as well as avoid the burden of reporting these 
partners would otherwise bear. 

3.6 Challenges 

 LCOG spent approximately one year performing the Environmental Assessment, causing 
delays in construction of the network. The grantee reported that the prolonged Environmental 
Assessment was a result of many small changes that had to be made to the original design. 
Revisions required the grantee submit change orders to NTIA and revise the Environmental 
Assessment, both of which were time consuming. 
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Section 4. Conclusions 

The American Recovery and Reinvestment Act of 2009 (Recovery Act) instructed NTIA to 
implement BTOP to promote five core purposes:90 

1. Provide access to broadband service to consumers residing in unserved areas of the country. 

2. Provide improved access to broadband service to consumers residing in underserved areas of 
the country. 

3. Provide broadband education, awareness, training, access, equipment, and support to: 

a. Schools, libraries, medical and healthcare providers, community colleges and other 
institutions of higher learning, and other community support organizations. 

b. Organizations and agencies that provide outreach, access, equipment, and support services 
to facilitate greater use of broadband services by vulnerable populations (e.g., low-income, 
unemployed, seniors). 

c. Job-creating strategic facilities located in state- or federally designated economic 
development zones. 

4. Improve access to, and use of, broadband service by public safety agencies. 

5. Stimulate the demand for broadband, economic growth, and job creation. 

This section summarizes how LCOG’s implementation of BTOP has encouraged the fulfillment of 
the Recovery Act’s goals. LCOG supported Recovery Act goals to improve access in unserved and 
underserved areas. With these connections, CAIs are beginning to transform their services for 
healthcare and education and provide higher quality public safety services in the service area. The 
LCOG network has enabled small, rural school districts to aggregate demand for services such as 
student administrative software and host these applications off-site, saving them both time and 
money. 

4.1 Improve Access to Unserved and Underserved Areas of the 

Country 

The first two goals of the Recovery Act encourage improved access for unserved and underserved 
areas: 

 Provide access to broadband service to consumers residing in unserved areas of the country. 

 Provide improved access to broadband service to consumers residing in underserved areas of 
the country. 

According to the June 2011 release of the NBM, more than 13 percent of the LCOG service area 
residents do not have a broadband provider available to them. This is a larger proportion of 
residents without broadband service available than in the rest of Oregon, where almost 7 percent of 
the population has no access to a broadband provider. 

The LCOG network improved access to broadband. The greatest impact made by the LCOG grant 
was directly connecting 131 CAIs throughout western Oregon.91 The benefits of connecting these 
institutions are widespread as the grant connected medical centers, public safety entities, schools, 
community colleges, and libraries that are now experiencing cost savings, increases in broadband 
speed, and improved network reliability. Additionally, LCOG’s fiber network route establishes a 
fiber presence in western Oregon, allowing ISPs to provide service to residents and businesses.92 
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LCOG placed interconnection points strategically along the route to facilitate the future expansion 
of this network, particularly in underserved areas such as the towns of Chemult and Chiloquin. 
Open access policies for the network dictate that last mile providers that are interested in using the 
network are able to connect at these interconnection points. 

4.2 Broadband Education, Awareness, Training, Access, Equipment, 

and Support 

Most closely aligned with PCC and SBA grants, the next Recovery Act goal is for grantees to 
provide broadband education, awareness, training, access, equipment, and support to: 

1. Schools, libraries, medical and healthcare providers, community colleges and other institutions 
of higher learning, and other community support organizations. 

2. Organizations and agencies that provide outreach, access, equipment, and support services to 
facilitate greater use of broadband services by vulnerable populations (e.g., low-income, 
unemployed, seniors). 

3. Job-creating strategic facilities located in state- or federally designated economic development 
zones. 

The LCOG grant focused on constructing both a middle mile broadband network and last mile 
connections to CAIs so that third party providers could serve connected institutions using the 
network. LCOG has continued an outreach program that educates providers on the network to 
increase interest. This outreach has been successful in attracting additional providers. As of June 
30, 2013, LCOG signed three agreements with broadband wholesalers or last mile providers and 
was in negotiations with three additional providers.93 Because LCOG is not the service provider, 
subscription speed information for all CAIs is not known, but the network is capable of service at 
speeds from 1 Mbps to 1 Gbps. Most subscribers are choosing services in the 10 Mbps range.94 

4.3 Public Safety Agencies 

The fourth goal of the Recovery Act is to improve access to, and use of, broadband service by 
public safety agencies. LCOG connected sheriff substations and fire stations. The increased 
bandwidth has enabled firefighters, particularly those located in remote areas, to access online 
training opportunities from their fire station. Section 2.2 includes a discussion of the initial outcomes 
and impacts these organizations experienced. 

4.4 Demand for Broadband, Economic Growth, and Job Creation 

The final Recovery Act goal is to stimulate the demand for broadband, economic growth, and job 
creation. The LCOG network leveraged existing networks in the service area to extend broadband 
service to mostly rural, underserved areas. In doing so, the network improved broadband access to 
CAIs and their surrounding communities, facilitating the increased use of broadband and 
stimulating local economies. 

All CAIs connected by LCOG through the BTOP grant were already Internet users, often using T1 
lines, but faced bandwidth and price limitations. The LCOG project stimulated the demand for 
broadband by providing increased speeds at lower prices to meet the bandwidth needs of these 
users. Police departments are using the broadband network to capture streaming video of key 
traffic intersections. Schools are using the increased speeds to use streaming interactive media 
and digital tools, such as iPads, in the classroom. Healthcare organizations are able to rapidly 
share patient information among one another and are piloting innovative telehealth services. 
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LCOG believes that it takes approximately eighteen months from when CAIs receive improved 
service for them to change the culture surrounding their use of technology, embrace new 
capabilities, and begin leveraging them. Because of this, LCOG expects that CAIs will continue to 
increase their demand for broadband in that timeframe. As connected CAIs continue to learn how 
they can utilize the enhanced broadband services made possible through the BTOP grant, it is 
expected larger impacts will emerge. 

While there are no studies that discuss the effect of the LCOG project on job growth in the service 
area, the evaluation study team observed success stories. A call center relocated to Veneta partly 
because of the availability of BTOP-funded fiber. Another call center is interested in using the 
BTOP-funded infrastructure to open a location in Florence. 

LCOG was able to expand the footprint of the PAN because of the BTOP grant. The grantee 
reported that LCOG and its partners in the PAN had been trying to build a similar network for the 
past decade. Without BTOP funding, LCOG would not have been able to extend fiber to previously 
unserved and underserved members of the PAN nor would it have been able to connect 131 CAIs 
across the three county service area. 
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Section 5. Next Steps for the Evaluation Study 

In early 2014, ASR will deliver Interim Report 2 to NTIA. This report will include a summary of the 
site visits to twelve CCI projects. It will also include a summary of the second round of site visits to 
the fifteen PCC and SBA grants. 

For the CCI projects, Interim Report 2 will summarize the activities underway by twelve CCI 
grantees and the social and economic impacts of these projects. For the PCC and SBA projects, 
Interim Report 2 will provide an update to and refinement of the analysis presented in Interim 
Report 1. 

In September 2014, ASR will deliver a Final Report that quantitatively and qualitatively assesses 
the economic and social impact of BTOP grants (including CCI, PCC, and SBA grants). The 
centerpiece of the Final Report will be an assessment of how and to what extent BTOP grant 
awards have achieved economic and social benefits in areas served by the grantees. To the extent 
that such information is available, ASR will use results from studies performed by the grantees to 
round out the conclusions presented. 
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Glossary 

Acronym Definition 

ACS American Community Survey 

ALEKS Assessment and Learning in Knowledge Spaces 

APR Annual Performance Progress Report 

BTOP Broadband Technology Opportunities Program 

CAI Community Anchor Institution 

CCH&WC Cow Creek Health and Wellness Center 

CCI Comprehensive Community Infrastructure 

CLEC Competitive Local Exchange Carrier 

CWDM Coarse Wave Division Multiplexing 

DFN Douglas Fast Net 

DSL Digital Subscriber Line 

DWDM Dense Wave Division Multiplexing 

EHI Works Electronic Health Innovation Works 

EHR Electronic Health Record 

ESD Educational Service District 

EWEB Eugene Water and Electric Board 

FCC Federal Communications Commission 

FTE Full-Time Equivalent 

GIS Geographic Information System 

IMLS Institute of Museum and Library Sciences 

ISP Internet Service Provider 

LCC Lane Community College 

LCOG Lane Council of Governments 

NBM National Broadband Map 

NCES National Center for Education Statistics 

NPPES National Plan and Provider Enumeration System 

NTIA National Telecommunications and Information Administration 

PAN Public Area Network 

PCC Public Computer Centers 

PPR Quarterly Performance Progress Report 

RFC Regional Fiber Consortium 
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Acronym Definition 

RFP Request for Proposal 

SBA Sustainable Broadband Adoption 

SIS Student Information System 

SUB Springfield Utility Board 

VPN Virtual Private Network 

WAN Wide Area Network 

 



 

37 

Bibliography 

ASR Analytics. Progress towards BTOP Goals: Interim Report on PCC and SBA Case Studies. 
Broadband Technology Opportunities Program Evaluation Study (Order Number 
D10PD18645). Potomac, MD, 2012. http://www.ntia.doc.gov/report/2012/progress-towards-
btop-goals-interim-report-pcc-and-sba-case-studies. 

Atkinson, Robert D., and Daniel D. Castro. Digital Quality of Life: Understanding the Personal and 
Social Benefits of the Information Technology Revolution. Washington, DC: Information 
Technology and Information Foundation, October 01, 2008. http://www.itif.org/files/DQOL.pdf. 

Bethel School District. “About Us,” December 30, 2013. 
http://www.bethel.k12.or.us/district/aboutus-2/. 

British Educational Communications and Technology Agency. Extending Opportunity: Final Report 
of the Minister’s Taskforce on Home Access to Technology. Coventry, UK, July 2008. 
http://dera.ioe.ac.uk/8285/. 

Business Link. “Advantages and Disadvantages of Using Social Media.” Online Business 
Networking and Social Networking, August 28, 2012. 
http://www.businesslink.gov.uk/bdotg/action/detail?itemId=1081912566&type=RESOURCES. 

Centers for Medicare & Medicaid Studies. “National Plan and Provider Enumeration System 
(NPPES).” Washington, DC, July 2013. http://nppes.viva-it.com/NPI_Files.html. 

Columbia Telecommunications Corporation. Benefits Beyond the Balance Sheet: Quantifying the 
Business Case for Fiber-to-the-Premises in Seattle, 2009. 
http://www.seattle.gov/broadband/docs/SeattleFTTNBenefits_091109.pdf. 

“Connecting Oregon: Regional Fiber Consortium Background and Information,” December 12, 
2013. http://www.connectingoregon.org/index.php?q=node/7. 

Cow Creek Band of Umpqua Tribe of Indians. “Tribal Government,” December 30, 2013. 
http://www.cowcreek.com/tribal-government-70. 

Darby, Larry F., Joseph P. Jr. Fuhr, and Stephen B. Pociask. The Internet Ecosystem: Employment 
Impacts of National Broadband Policy. Washington, DC: The American Consumer Institute, 
January 28, 2010. http://www.theamericanconsumer.org/wp-content/uploads/2010/01/aci-
jobs-study-final1.pdf. 

Digital Impact Group. “The Economic Impact of Digital Exclusion” 19104, no. 215 (2010). 

Fairlie, Robert W. “The Effects of Home Computers on School Enrollment.” Working Paper, 
September 2003. http://cjtc.ucsc.edu/docs/r_schoolcomp6.pdf. 

Fairlie, Robert W., Rebecca A. London, Rachel Rosner, and Manuel Pastor. Crossing the Divide: 
Immigrant Youth and Digital Disparity in California. Santa Cruz, 2006. 
http://cjtc.ucsc.edu/docs/digital.pdf. 



 

38 

Federal Communications Commission. Connecting America: The National Broadband Plan, 2010. 
http://www.broadband.gov/plan/. 

———. “Local Telephone Competition and Broadband Deployment Form 477,” June 2012. 
http://transition.fcc.gov/wcb/iatd/comp.html. 

Genachowski, Julius. Broadband: Our Enduring Engine for Prosperity and Opportunity. 
Washington, D.C., 2010. 

Health Resources and Services Administration. “Area Health Resource File (AHRF) National 
County-Level Health Resource Information Database,” 2013. 
http://arf.hrsa.gov/download.htm. 

HealthIT.gov. “Benefits of Health IT,” August 28, 2012. http://www.healthit.gov/patients-
families/health-it-makes-health-care-convenient. 

Institute of Museum and Library Services. “Public Libraries in the United States Survey (FY2011).” 
Washington, DC, June 2013. 
http://www.imls.gov/research/public_libraries_in_the_united_states_survey.aspx. 

Ito, Mizuko, Heather Horst, Matteo Brittanit, Danah Boyd, Becky Herr-Stephenson, Patricia G. 
Lange, C.J. Pascoe, and Laura Robinson. Living and Learning with New Media Summary of 
Findings from the Digital Youth Project. The John D. and Catherine T. MacArthur Foundation 
Reports on Digital Media and Learning, November 2008. 
http://digitalyouth.ischool.berkeley.edu/files/report/digitalyouth-WhitePaper.pdf. 

Lane Community College. “About Lane,” December 18, 2013. http://lanecc.edu/about. 

Lane Council of Governments. “Oregon South Central Regional Fiber Consortium Lighting the 
Fiber Middle Mile Project Application Part 1,” 2009. 

LaRose, Robert, Jennifer L. Gregg, Sharon Stover, Joseph Straubhaar, and Nobuya Inagaki. 
Closing the Rural Broadband Gap, Final Technical Report, November 30, 2008. 
https://www.msu.edu/~larose/ruralbb/. 

“LCOG: Summary Of Services,” December 05, 2013. 
http://www.lcog.org/2013_LCOGSummaryofServices_January_V2.pdf. 

“LCOG: What We Do,” December 01, 2013. http://www.lcog.org/whatwedo.cfm. 

“LCOG; Working Together For Our Community,” December 01, 2013. 
http://www.lcog.org/index.cfm. 

Lehr, William H., Marvin Sirbu, and Sharon Gillett. “Broadband Open Access : Lessons from 
Municipal Network Case Studies,” 2008. 

Means, Barbara, Yukie Toyama, Robert Murphy, Marianne Bakia, and Karla Jones. Evaluation of 
Evidence-Based Practices in Online Learning: A Meta-Analysis and Review of Online 
Learning Studies. Washington, DC: United States Department of Education, September 2010. 
http://www2.ed.gov/rschstat/eval/tech/evidence-based-practices/finalreport.pdf. 



 

39 

Moody, Ruth H., and Michael P. Bobic. “Teaching the Net Generation without Leaving the Rest of 
Us Behind: How Technology in the Classroom Influences Student Composition.” Politics & 
Policy 39, no. 2 (April 29, 2011): 169–194. doi:10.1111/j.1747-1346.2011.00287.x. 

Moran, Juan, Richard Ferdig, P. David Pearson, James Wardrop, and Robert Blomeyer. 
“Technology and Reading Performance in the Middle-School Grades: A Meta-Analysis with 
Recommendations for Policy and Practice.” Journal of Literacy Research 40, no. 1 (January 
2008): 6–58. doi:10.1080/10862960802070483. 

Moyer, Cheryl A. “Online Patient-Provider Communication: How Will It Fit?” The Electronic Journal 
of Communication 17, no. 3 & 4 (2007). http://www.cios.org/EJCPUBLIC/017/3/01732.HTML. 

National Center for Education Statistics. “Elementary/Secondary Information System (ELSi).” 
Washington, DC, August 15, 2013. https://nces.ed.gov/ccd/elsi/. 

———. “Integrated Postsecondary Education Data System (IPEDS).” Washington, DC, August 15, 
2013. https://nces.ed.gov/ipeds/. 

National Telecommunications and Information Administration. “About.” BroadbandUSA: Connecting 
America’s Communities. Washington, DC, June 11, 2012. http://www2.ntia.doc.gov/about. 

———. “Broadband Initiatives Program; Broadband Technology Opportunities Program Notice.” 
Washington, D.C., 2009. http://www.ntia.doc.gov/files/ntia/publications/fr_bbnofa_090709.pdf. 

———. Broadband Technology Opportunities Program (BTOP) 16th Quarterly Program Status 
Report, 2013. 
http://www.ntia.doc.gov/files/ntia/publications/ntia_btop_16th_quarterly_report.pdf. 

———. “Broadband Technology Opportunities Program Notices.” Washington, DC, January 22, 
2010. http://www.ntia.doc.gov/files/ntia/publications/fr_btopnofa_100115_0.pdf. 

———. Oregon South Central Regional Fiber Consortium Lighting the Fiber Middle Mile Project 
Project Fact Sheet. Washington, DC, 2010. 
http://www2.ntia.doc.gov/files/grantees/OR_OregonSouthCentral_FINAL.pdf. 

———. “Post-Award Monitoring (PAM) Database 2013-09-12.” Washington, DC: Distributed by 
National Telecommunications and Information Administration, 2013. 

———. “State Broadband Initiative June 30, 2011.” Washington, D.C.: United States Department of 
Commerce, 2011. http://www2.ntia.doc.gov/Jun-2011-datasets. 

———. “Statement of Work for Broadband Technology Opportunities Program (BTOP) Evaluation 
Study,” July 26, 2010. 

National Uniform Claim Committee. Health Care Provider Taxonomy, July 2013. 
http://www.nucc.org/index.php?option=com_content&view=article&id=14&Itemid=125. 

Network for Education and Research in Oregon. “Historical Overview,” December 18, 2013. 
http://www.nero.net/NERO/backgnd.leadin.html. 

———. “NERO Service Description,” December 18, 2013. 
http://www.nero.net/NERO/servdesc.html. 



 

40 

———. “Partners,” December 18, 2013. http://www.nero.net/NERO/partners.html. 

Nuechterlein, Jonathan E., and Philip J. Weiser. Digital Crossroads: American Telecommunications 
Policy in the Internet Age. Cambridge, MA: The MIT Press, 2005. 

OECD. “Broadband Networks and Open Access.” OECD Digital Economy Papers no. 218 (March 
04, 2013). 

Passey, Don, Colin Rogers, Joan Machell, and Gilly McHugh. The Motivational Effect of ICT on 
Pupils. RR523. Lancaster, UK: University of Lancaster, April 2004. 
https://www.education.gov.uk/publications/RSG/ICTSCH/Page1/RR523. 

PeaceHealth. “About Peace Health: For the Media,” April 01, 2014. 
http://www.peacehealth.org/about-peacehealth/media/Pages/Default.aspx. 

Protheroe, Nancy. “Technology and Student Achievement.” Principal, November 2005. 
http://www.naesp.org/resources/2/Principal/2005/N-Dp46.pdf. 

Representative of Bethel School District. “Interview with Author,” November 19, 2013. 

Representative of Cow Creek Band of Umpqua Tribe of Indians. “Interview with Author,” November 
14, 2013. 

Representative of Days Creek School. “Interview with Author,” November 18, 2013. 

Representative of Douglas Fast Net. “Interview with Author.” Eugene, OR, November 13, 2013. 

Representative of Lane Community College. “Interview with Author,” November 12, 2013. 

Representative of NERO. “Interview with Author,” November 21, 2013. 

Representative of the City of Florence. “Interview with Author,” November 13, 2013. 

Representative of the Klamath Tribes. “Interview with Author.” Chiloquin, OR, November 14, 2013. 

Representatives of Lane Council of Governments. “Interview with Authors.” Eugene, OR, 
November 12, 2013. 

Representatives of PeaceHealth. “Interview with Authors,” November 12, 2013. 

Rintels, Jonathan. An Action Plan for America Using Technology and Innovation to Address Our 
Nation’s Critical Challenges- A Report for the New Administration from the Benton 
Foundation, 2008. 
http://benton.org/sites/benton.org/files/Benton_Foundation_Action_Plan.pdf. 

Rural Utilities Service, and National Telecommunications and Information Administration. 
“Broadband Initiatives Program & Broadband Technology Opportunities Program.” Federal 
Register 74, no. 130 (July 09, 2009): 33104–34. http://www.gpo.gov/fdsys/pkg/FR-2009-07-
09/pdf/FR-2009-07-09.pdf. 



 

41 

Shapley Research Associates, and Texas Center for Educational Research. Final Outcomes for a 
Four–Year Study (2004–05 to 2007–08). Evaluation of the Texas Technology Immersion Pilot 
(eTxTIP), January 2009. http://www.tcer.org/research/etxtip/. 

Stenberg, Peter, Mitchell Morehart, Stephen Vogel, John Cromartie, Vince Breneman, and Dennis 
Brown. Broadband Internet’s Value for Rural America. ERR-78. United States Department of 
Agriculture Economic Research Service, August 2009. 
http://www.ers.usda.gov/publications/err-economic-research-report/err78.aspx. 

The Recovery Accountability and Transparency Board. “Recovery API.” Recovery.gov. 
Washington, DC, March 20, 2013. 
http://www.recovery.gov/FAQ/Developer/Pages/RecoveryAPI.aspx. 

The South Dakota Bureau of Information and Telecommunications. “Broadband Benefits for Rural 
Areas,” February 01, 2011. http://broadband.sd.gov/Benefits-Rural.aspx. 

United States Census Bureau. “2007-2011 ACS 5-Year Summary File.” American Community 
Survey. Washington, DC, December 06, 2012. 
http://www.census.gov/acs/www/data_documentation/2011_release/. 

———. “Population Per Square Mile 2010,” 2010. http://censtats.census.gov/cgi-
bin/usac/usacomp.pl. 

United States Department of Justice. Office of Justice Programs. Bureau of Justice Statistics. 
“Census of State and Local Law Enforcement Agencies (CSLLEA), 2008.” Directory of Law 
Enforcement Agencies Series. Ann Arbor, MI: Inter-university Consortium for Political and 
Social Research, August 03, 2011. doi:10.3886/ICPSR27681.v1. 

United States Fire Administration. “National Fire Department Census Database,” August 08, 2013. 
http://apps.usfa.fema.gov/census/. 

USDA Economic Research Service. “Rural Digital Economy: Online Activities.” Briefing Rooms, 
August 13, 2009. http://ers.usda.gov/Briefing/Telecom/demandservice.htm. 

Valentine, Gil, Jackie Marsh, Charles Pattie, and BMRB. Children and Young People’s Home Use 
of ICT for Educational Purposes: The Impact on Attainment at Key Stages 1-4. RB672, 
August 2005. 
https://www.education.gov.uk/publications/RSG/Parentscarersandfamilies/Page12/RB672. 

Wittwer, Jörg, and Martin Senkbeil. “Is Students’ Computer Use at Home Related to Their 
Mathematical Performance at School?” Computers & Education 50, no. 4 (May 2008): 1558–
1571. doi:10.1016/j.compedu.2007.03.001. 

 


