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EXECUTIVE SUMMARY

Broadband is in 2014 what electricity was to New Hampshire im th® sadécessity In a relatively
AK2NI GAYS LISNAR2R:Z | 00Saa G2 FTrawLSYR NFOSNYSSH
become integral to economic growth and competitiveness and improved quality. df isechanging

how we educate children, deliver health care, ensure public safety, engage government, and access and
disseminate information.

However, broadband in Southwest New Hampshire is not all it needs to be. Within the Region, access
varies fromgood coverage and availability in more densely developed areas to rural parts of
communities that are either userved or undeserved by broadband.

¢KS wS3IAz2yQa OKIFffSy3aay3d (G2L123INILKeE |yR 26 L2
economicbarriers to deploying broadband infrastructure and services. Lack of information on the
location and type of broadband available at the address level limits the ability to plan for improvements.
In addition, regulatory and policy barriers can inhillotband expansion. In spite of these challenges,
more can and needs to be done to address the lack of adequate broadband within the Region.

The Southwest Region Planning Commission, advised by a group of representatives from a variety of
sectors and ammunities in Southwest New Hampshiteveloped this regional broadband plan to
better understand current levels of broadband service, identify challenges and barriers to improved
broadband access, and to plan for increased broadband availability aretiatili This Plan addresses

the linkages between various sectors in the Region and their growing reliance on broadband
connectivity. It recognizes broadband as critical infrastructuresaggess approachegor addressing

the future of broadband in thRegion.

This Plan contains recommendations oriented around a central vision and four primary goals, which
respond to broadband challenges and needs specific to the Southwest Region at the time of release.
The objectives and proposed strategies idedifin this Plan are viewed as realistic measures for
improving the landscape of broadband in the Southwest Region over the next fivanyedmsyond

They are directed at regional organizations, municipalities, community anchor institutions, broadband
providers, policy and decision makers and others to consider, pursue, and/or support their efforts to
increase access to and the utilization of high quality broadband in the Region.

Southwest New Hampshire Broadband Vision

Recognizing that the univérd | @+ At F oAt AGe 2F KAIK OF LI OAGe& o0 NI
long term prosperity, this Plan is guided by a vision of SouthveestHdmpshire where eveperson
has the ability to access and fully utilize a reliable, affordable andsidéabroadband network.

Southwest New Hampshire Broadband Plan Goals

A Position broadband as a critical utility and a basic requirement for economic development,
community vitality and sustained quality of life.

A Eliminate gaps in broadband availability for all users and provide choices in cost and quality of
service.

A Provide and maintain reliable, highpacity broadband infrastructure and technology in all areas of
the Region over time.

A Respectthose featurds K it RSTFAYS GKS wS3aiazyQa Odz GdzNI t |
broadband infrastructure needs of the future.
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INTRODUCTION

As a rural area with low population density and mountainous, forestedir, the development of high
performing,affordable broadbandalso known as higbpeed Internethas been slow in coming to the
Southwest Region of New Hampshire. Since the late 1990s, the Region has been working to address
challenges related tthe availability of broadband Although progreskas been made, especially in

recent years, much more remains to be done.

The Southwest Region Planning Commission (SWRPC) worked in partnership with a group of diverse
stakeholders to develop this regional Broadband Plan with the intent of assisting communities,

institutions, service providersaand other interested partiesn their collective efforts to inprove

broadband throughout thedgjion. This Ran highlights the current landscape of broadband availability

in the Southwest Region and identifies ways to increase regional broadband availability and utilization.
Thisrepresnts2 Y S 2F yAyS NBIA2ylf ONBIFIRoFYR LI Iya RS@OSt 2L
commissions as part of the NH Broadband Mapping and Planning Program (NKpAtRP)Yg the

period of 20162014 These plans are intended to servegaglance documestfor communities, policy

makers, businesses, institutions, and residents to better understand the availability and need for

broadband now and into the future.

Project Background

The New Hampshire Broadband Mapping and Planning Program (NHBMBmRjpiehensive initiative

that began in 2010 with the goal of understanding where broadband is currently available in the state,
how it can be made more widely available in the future, and how to encourage increased levels of
broadband adoption and usageunéed through the National Telecommunications andrinfation
Administration (NTIA) of the U.S. Department of ComménedNHBMPP is part of a national effort to
expand broadband access and adoption.

The NHBMPP is managed by the GRANIT (GeograplataibnBed Analysis and Information Transfer)

System within the Earth Systems Research Center at the University of New Hampshire (UNH), and is a
collaboration of multiple partners. These include the NH Office of Energy and Planning (OEP), NH
Department ofResources and Economic Development (DRED), UNH Cooperative Extension (UNHCE),

bl LYF2NXNIGAZ2Y ¢SOKy2ft23& o6!blL¢o YR GKS aidl isSQa
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The NHBMPP is comprised of several components, including a broadband availadilityry and
mapping effort and a suite of planning and technical assistance initiafivesmprehensive overview
of each of theseompaments isincluded in Appendix A.

Regional Broadband Plan Process

In 2011, Southwest Region Planning Commission (SWRPC), alorgiheittNHBMPP partners,
embarked on a fouyear planning effort to better understartde currentavailability oforoadband in
the Southwest Regioand to plan for increased broadband adopti@md utilization. This effort
incorporatedand built off of the informatiogained during the mapping activities of the NHBMRP
also involved the development of a committee to assist SWRPC staff with the planning process.

This committee, which immprised of individuals representing a broad range of sectors and geographic
areas of the Region, is called BeuthwesRegiorBroadband Stakeholder Group (B8G). The SWBSG




has playd a vital role in helpingWRP@ssesshe need for improved broadbarid the Regionidentify
barriers to meeting these needs, and develop recommendations for improving brahdb

FIGURE 1. SOUTHWEST BROADBAND STAKEHOLDER GROUP REPRESENTED SECTORS
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To better undestandthe broadband needs and challenges experienced by specific sectors in the Region,
SWRPE€onducted a series of focus group meetings and structured intervidwe sectors examined
included healthcare, education, local government, economic developmemd public safety.The
findings of these focus groups are described further in this docun®MRPCtaff also held forums
throughout the course of the project to share informatiith the larger publicregardingthe NHBMPP
andongoingregionalbroadband effortaand to receive feedbaand input from community members.
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UNDERSTANDING BROADBAND

What is Broadband?

.NRBIFRolIYyRXZ |-4102SRI Iy &RNIJVKiFeHBtypikally usel ® dedzyilie Niemdt I
service that isaster than diaup Internet accesslt is characterizedso SAy 3 W0 f bt sy Ry 3
to surf the Internet and make phone calls at the same .timidle NTIAdescriles broadband as,

G RGI gnriiiicatins systems capable of providing 4sipbed transmission of services such as
data, voice, video, complex graphics, and other -data information over the Internet and other
YySig 2N & dé

The performance of a broadband connection is most dofefined by its speed or bandwidth. This is

the amount of digital data that can be transmitted in a given time, measured in bits per s€comthon

units of data transfer are kilobits per second (Kbps), megabits per second (Mbps), and gigabits per
second(Gbps). Most broadband technologies havaryingspeeds at which data can be downloaded

from or uploaded tdhe Internet, with uploading speeds typically being more limited.

Defining Broadband

It is important todevelop a shared definition of broadband <

stakeholders can determinte level of broadbandurrently

accessiblén an areaand how it can be made nowidely ~ Only 15 years ago, a 56 kbps
available This task is challenging as technolagyd the connection was sufficia to
minimum bandwidth needed to support certain applicatigns conduct most business on

continually evolvig. the Internet. Today, in order

Since 2010 he Federal Communications Commission (FCC) to. usg many Internet
defined broadband as the exchange of digital data betwe applications successfully, a
two points at a rate consisting of download speeds of 4 Mt Minimum download speed of
or greater and upload speeds of 1 Mbps or greafre NTIA 6 Mbps is required a 100-
uses a more conservative approach, defining broadbanc fold increase.
download speeds of 768 kbps or greater and upload speed
200 kbps or greater.

The NHBMPP adopted the NTIA guidance, but introduced an enhanced, tiered definition of broadband
¢ distinguishingbetween areas that itonsiders fully served, areas that are underserved, and areas with
no service at allthe unserved (see Figure 2). Whhese definitions limit the focus on broadband
access to transmission speeds, itglerstoal that affordability and functionality arelso key factors

when assessing broadband availability.

Further, it is weltecognizel that broadband functions, applications and technologies are continually
evolving. Only 15 years ago, a 56 kbps connection was sufficieonduct most business on the
Internet. Today, in order to use many Internet applications successfully, a minimum download speed of
6 Mbps is required a 10Gfold increase. This trend towards increasing requirements for bandwidth
capacity will cedinly continue into the future as new broadbantensive applications emerge.

14 NBIFRoFYyRY 148 RSTAYSR o6& (GKS bl .NsRHaRpshirgBroadbandMipying and FlahningPlogfayhA y 3t NB I NI Y X ¢

February 15, 2012yttp://iwantbroadbandnh.com/plannineand-assistance(accessed July 17, 2013).



http://iwantbroadbandnh.com/planning-and-assistance

FIGURE 2. NHBMPP BROADBAND DEFINITION MATRIX

Category | Download | Upioa fanctions acdrive tolevelabove) _breadband:,
Speed Speed = b
Unsereed = 768 Kbps | < 200 Kbps | = Email [Client/Server-based; POP)
Minimum Download Speed: 768 Kbps | Minimum upload speed: 200 Kbps
= Web-based email
= Limited web browsing and shopping
= Minimal social media wse
= Sending/receiving small documents/files (photos, word processing, invoices)
= Use of intermet not integrated in daily life function
* Single user internet device
Minimum Download Speed: 1.5 Mbps | Minimum Upload Speed: 768 Kbps
= Web browsing and shopping
* Medium social media use
= sending/receiving medium-sized documents,/files (photos, word processing)
* Limited streaming content; buffering a concern Standard Definition (S0) content
= PN access possible, but speed of operation not critical to job function
T6E Kbps 200 Kbps | = internet integrated in daily life, and “always™ connected
Undersarved to o = 1-3 simultaneous intemnet devices possible
<EMbps | <L5Mbps | = pultiple functions working simultaneously possible [e.g. web browsing, streaming
video/music, downloading content). Mot concerned with speed of transmission.
= yolP (Viaice over IP, i.e_telephone over the Internet)
Minimum Download Speed: 3 Mbps | Minimum Upload Speed: 768 Kbps
= Medium to high social media use
= Sending/receiving medium to large-sized documents or files {photos, word processing)
= Streaming 5D content; buffering not a concern; downloading High Definition (HD)
contant (movies, videa)
* 3-5 internet devices possible
= PN access needed, speed of operation important but not critical to job function
= Multiple functions performed simultaneously required [e.g. web browsing, streaming
video/music, downloading content], but not concerned with speed of downloads
= Low guality, small window frame videoconferencing [Skype]
= Clowd-based computing and data storage
* Heavy social media use
= sending/receiving large documents or files (photos, word processing, small videos)
= Streaming HD content (movies, video]; buffering not a concern
* 5+ internet devices possibla
= WPM access needed, speed of operation critical to job junction
= Higher quality, codec-based videoconferencing
= Multi-player online gaming
[ Minimum Download speed: 10 Mbps | Minimum upload speed:3mbps |
= Sending/receiving large files and small to medum-sized databases
“'::P‘ L5 t’:"l"-‘ * HD quality, codec-based, large frame videoconferencing: multiple (bridged) sites/users
Served 25 Rl St Al Remote synchronous education, professional development, workshops, etc., facilitated

simultaneously at multiple classrooms and/or other locations
= Telehealth/telemedicine applications possible

= Sending/receiving medium to large-sized databases

* HD quality, codec-based, large frame videoconferencing (Telepresence) connacting
multiple (bridged) sites/users

* High speed end to end network and business to business applications

= Telemetry-based applications [rely critically on the ability of broadband to continuously
monitor and multiplex data, ie. remote patient monitoring, sensing systems, etc.)

= Real-time HD meadical imaging and consultation [remote dermatology, etc.)

= “Internet 2" connectivity and applications

Source: New Hampshire Broadband Mapping and Planning Program http://www.iwantbroadbandnh.org
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How Broadband Works

NBEFROFYR AYFTNI AdNUzOGdzNE O2yairaita 2F GKS LyaSNySid
government, academic, and othbighOl LI OAGe ySig2N] OSyiSNAO® ¢tKS avy
aS3aYSyld tAY1lAYy3I | ySig2N] 2LISNIFG2NRa O2NB ySieg2N)
LYGSNySid 2 K2YSa FyR o0dzaAySaas a-affectivg ® ingfeadethe 4 KS af | a
NBEIFOK 2F GKS GYARRES YAtSeé GKNRBAAK O2YYdzyAide | yOK2N
typically municipal libraries and Town offices, hospitals and schools, emergency services and public
safety operations, and large buséses that have the means and capacity to access broadizaed
services. The majority of home and small business users rely on the last mile hosts, Internet service
providers (ISPs), to obtain broadband serces.

There are many different broadbandligdery technologies, i.e. how individual homes, businesses or
facilities are connected to the Internet. These technologies can be separated into two major categories
of wired and wireless broadbandTable 1 displays exampl®f both types of technologyWired
broadband technologies bring a wire connection to the home or buside¥giFi router may be used

by a subscriber to share the Internet connection wirelessly among different devices, such as a laptop
computer or tablet, at a locatiof.

FIGURE 3. UNDERSTANDING THE 6 MVDLE MILEGAND 6 AST MILEO

“Middle Mile" “Last Mile”

Extensions to Connecting
Community Homes and
Businesses
~ e,
/ S
U4 2\ %
,l < COMMUNITY-LEVEL VIEW
Il '?&'&Lﬁm Libraries \\ Hos;{)ltals = Tokmedicne Homes &
] £ o
Coaction Sharky \ B | = Vialsmonitoring Businesses

== | | CICYE3
= = -

Schools G t =
S g TR » [+ [

Leaming - J'lrl’[\[ u Collaboration
> & 3 uB10B/B 10 C Services
u Intemet Access

u Telework

Source: http://www.whiteﬁiouse.qov/sites/defauIt/fiIes/20091217-recoverv—act-investments-broadband.pdf

Digital Subscriber Lines (DSL) and Cable Modem are wired technologies commonly used by residential

and small businesses. DSL uses copper phone lines to detetr oneon-one connections to the

Internet, allowing users to not have to share bandwidth with neighbors. However, users must be located
GAUGKAY wmyInnn FSSG 6odn YAES&A0 2F I+ LK2yS 0O2YLJl ye
unavailable in n@ote areas’.

2 State of New Hampshire, Department of Resources and Economic Development and €bmifelrications Advisory Board, State of New

Hampshire Broadband Action Plan: Appendi2@08,http://www.nheconomy.com/uploads/BroadbanéctionPlanrAppendices.pdf (accessed

July 17, 2013).

342 ANBf Saa UnstitugNGr Babal SeReliahde hitp://www.ilsr.org/content-types/factsheetsresourcearchive/?contenttype=fact
sheetsresourcearchive&initiative=broadbandaccessed June 2013).

A KdZFFalltts Atttz az2yAOl . I oAy S Ihe Natidhal éCoghinerce] EStgndicn hitiadive 2 y Yy SOGA Yy 3 / 2YYdzyAdGASa
http://www.connectingcommunities.info/ (accessed July 2013).



http://www.whitehouse.gov/sites/default/files/20091217-recovery-act-investments-broadband.pdf
http://www.nheconomy.com/uploads/Broadband-Action-Plan-Appendices.pdf
http://www.ilsr.org/content-types/fact-sheets-resource-archive/?contenttype=fact-sheets-resource-archive&initiative=broadband
http://www.ilsr.org/content-types/fact-sheets-resource-archive/?contenttype=fact-sheets-resource-archive&initiative=broadband
http://www.connectingcommunities.info/

Cable Modem, which is typically faster than a common, asymmetric DSL connection, uses the cable
network to deliver broadband to users. Cable networks are a shared connection, so speeds can slow
during peak usage times due to congestion mvheople in the same neighborhood are online. Fiber
optic systems use lasers across very thin strands of glass creating reliable, resilient technology that has
an extremely high capacity for speeds and data transmission. There is a high cost assttiaigdgv

out the fiber network but once in place the system can be easily upgraded and maintained, with lower
operating costs than DSL, cable, or wireless netwoBksilding out the fiber network is currently the

most effective means to provide the hast capacity broadband.

Unlike wired technologies, which bring wires directly to a location, wireless technologies use radio
frequencies through transmitters and receivers to deliver broadband. Wireless broadband can be
categorized as wireless netwoissatellite. Wireless Internet ServiemviderqWISPs) are designed

to cover large areas using peiotmultipoint networks to broadcast wireless data up to 20 miles. A
signal is broadcast from a base station and is received by a fixed wirelessaamennted on a
Odza 12 YSNR& LINB YA & S-&idlotspot and & WISPAcghl-etiabl@aNeighBorhood tnternet
Service Provider (NISP) or aRMHotzone. A Wi Hotzone can cover an area such as a neighborhood,
shopping mall, or campground.

Satdlite Internet users send and receive information via small dishes installed on the premises to a
satellite in space which retransmits the signal to a network operation center that is connected to the
Internet. Satellitdbased Internet connection can beerrupted by objects and weather, and broadband
upload speeds are typically slower than wired or other wireless networks.

TABLE 1. TYPES OF BROADBAND TECHNOLOGY

Wired Broadband Technologies Wireless Broadband Technologies

Digital Subscriber Lines (DSL) Mobile wireless (3G, 4G, LTE, WiMax)
Cable Modem, Fiber Optics Wi-Fi, satellite

Leased Lines (T1) Wireless Internet Service Providers (WISPs).
Broadband over Powerline (BPL)

For those seeking greater understanding bobadband and the types of services and functions
supported by it, see AppendixaBd Cat the end of this documentAppendix Brovides greater insight
into the technology and functions of broadbandppendix C includes a list of definitions for common
broadband terms and acronyms.

Why Broadband Is Important

NREIFIROFIYR A& AY Hnamn gKFG St SO0 NRKRDdedessitydds a 2
predominantly rural state, the availability of higpeed internet is one of the most significant tast
that will impact the ability of communities to achieve economic growth and maintain quality of life. In
a relatively short period of time, fast and reliable broadband has become essential for economic and
community development and is critical infragtiure for public safety, education, health care, business
and government operatiorfs.

Communities today face many challenges: a competitive global marketplace; an aging population; the
need for a bettereducated and betteprepared workforce; and, aceeto health careThese issues are
magnified in rural areas as the distance between households and services makes it difficult to access

56¢ NBF RO YR wmnmI-Relidnge atib:AviwdzilsSorgk @ntedt-fyfd/fact sheetsresourcearchive/?contenttype=facsheets
resourcearchive&initiative=broadband(accessed on July 17, 2013).

6. dZAf RAY 3 / 2YYdzyAde /| LI OA @ Udivenis divisconsiNExteRsiovsmber®2010,/ . 0 LY AGAl GABSTE
http://www.uwex.edu/broadband/documents/BCCBUMXFAQ rev 11 18 10withmap.p@fccessed June 2013).
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certain resources and opportunities. The financial resouradgionally available to overcome these
challenges areften unavailable to rural communities aredjions. New solutions are required.

There is no doubt that we live &n information society, and broadbani
connects us to opportunities and services. Whether this is training f

new skill, a new language, or completing an online coubseadband In 2010, it was
facilitates the access of information in many different forms. In 201  estimated that there
was estimated that there were almost 200 million Americans with act were almost 200

Fo broac_jbaqd at home, up from 8 million in 2C7Q()\Nhile f(his. is an million Americans
impressive increase, the_re are still many Americans .Wlth insuffic with access to
access to broadband services. In New Hairpsdccess varies from goo

L broadband at home,
cowerage and availability in more densely developesghs of the state to o
areas of urserved and undeserved communities imore rural area of up from 8 million in
the state. This variability can lead to disparities in economic opportul 2000.
eduation, community vitality, public health dusafety, and quality of life.

The critical importance and value of broadband to society and the economy is described in Appendix B
of this document This section highlights the increasing role of broadbartiereducation, health,
government, public safety, amtonomicsectors.

c
<
o
°
c
®
o
S
®
o
a1)]
o
=
g
o
=
5]
T
=
[}
Z
?
o
=
£
=
5
o}
n

7 Federal Communications Commissi@onnecting America: The National Broadband P2810,http://www.broadband.gov/plan/1%
educdion/# ednl@ (accessed July 17, 2013).
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REGIONAL VISION

Guiding the Plan is a vision afughwest New Hampshire where evgmgrsonhas the ability to access

and fully utilize a reliable, affordable and sustainable broadband netWarlsupport this vision, the

Plan outlines a series of goals, objectives and related strategies that focus on improving broadband
access and adoption the Region over the nefive yearsaand beyond

The following sections of this document explore the current understanding of broadband availability in

the Region and provide an overview of residential and sector specific broadband needs. In addition,
there is a review of the challenges to and potential opportunities for the expansion and enhanced

utilization of broadband in the Region. At the conclusion of this document is an implementation section

that more fully adresses and prioritizedrategies ér improving broadband availability and utilization.

Recognizing that the universal availability of high capacity
AOT AAAAT A EO OEOAIT O OEA OA
this Plan is guided by a vision of Southwest New Hampshire
where everypersonhas the ability to access and fully utilize a
reliable, affordable and sustainable broadband network.

SOUTHWEST REGION BROADBAND VISION
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REGIONAL OVERVIEW

The Southwest Region is comprised of 35 municipalities including 23 in Cheshire County, 11 in western
Hillsborough County, ar@hein Sullivan County. A central and defining feature of the Region is Mount
az2ylrRy201% 6KAOK NARASE oZmcpQ 0208 asSk tS@St o ¢ K
which is rolling hills and valley floors. Btsecover 83% of this land witlral and suburban residential

development emanating from village centers and small downtneas. With the exception of Keene

and other small downtown centers, much of this development is dispersed with one house for every ten
or more acres.

FIGURE 4. MAP OF SOUTHWEST NEW HAMPSHIRE REGION
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Population

According to the U.S. Census Bureau, there were 102,313 people living in the 1,00 milguagion
in 2010- an overall population density of approximately 101 people per squmite. Municipal

populations range from 23,409 in the City of Keene to 224 in Wifdsrcluding Keene, the average
population of communities in the Region is 2,321.

2 KAES (GKS wS3IA2yQa LRLMzZ FGA2Yy IANBG o6& dedsidesdo SG oSSy
has slowed significantlyrhe Region grew by 6.2% between 1990 and 2000; and, by 5.1% between 2000

and 2010. This trend of slow growth is anticipated to continue into the future. The most recent

projections from OEP anticipate ®% increase/i ( KS wS3IA 2y Qa L2 LJzr0.2%A 2y FNRY
per year These 3§ear projections indicate both dramatically lower population growth and some

8 U.S. Decennial Census, 2010



declining populations over the short and long terms. Population projections for municipalities within
the Regiorrange from an expected 27ftcrease in Stoddard to a 13% decrease in Harrisville.

FIGURE 5. POPULATION DENSITY IN THE SOUTHWEST REGION
Population Density
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industry to manufacturing, higiech industry and businesé& major driver of these changes has been
technological advancements in transportation and communications.infreeluction of the railroad

and telegraph in the 1800s opened new markets to the Region and led to dramatic decreases in the
costs and time to transport goods and services. In recent years, the Internet has allowed for greater
personal mobility and flaxlity in where people choose tive and workas well as what they do with

their spare time. However, as the Region becomes more connected, there is greater competition with
other partsof the country and global economy.

This competitive pressure hiluenced the regional economy and led artgo a decline in one of the

RS 3 A 2 y Q dpayiid einigl@/ient sectors, manufacturing. During the-18@Ds, manufacturing
disappeared from many parts of the Region, often relocating to southern statesstibelt and foreign
countries Still today, the Region is losing manufacturing jobs. Between 1990 and 2000 employment in
manufacturing decreased by 4%. This trend continued in the following decade, with employment in
manufacturing decreasing 16% betwe2000 and 2011. Despite this decline, the sector remains one
of the largest in the Region, employing 15% of its civilian population.
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The predominant idustry sector in the Regidmeducational services, héacare and social assistance
GKAOK SYLX 28a Hy:: 2.FThis deSGor grevby 35 ¥ Betweed RIDOFaAdNI013.
The figure below highlights how employment has changed by industry sectors in the Region between
2000 and 2011

FIGURE 6. 2000-2011 PERCENT CHANGE OF EMPLOYED POPULATION BY INDUSTRY
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Travel Patterns

¢CKS wS3IA2yQa LRLzZFIGA2y Aa KAIKEE& Y20AtSzT a vzail
residence. As a whol65% of the working population (23,267 people) lives and works in the Region.

The top five emipyment centers for residents tfe Region are Keene, Peterborough, Jaffrey, Swanzey

and Brattleboro, VT. Almost half of all commuters travel less than 10froilesiome to work, but

GKSNB | NB FLIINREAYFGStE® nZnnn 62Nl SNBR 2N topm: 27F
miles on a regular basis.
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20 mile drive. The majority of trips that Southwest Region residents make for shopping, services or
medical appointments are local or regional in nature depending on the town of residence. Major
supermarkets are distributed around the Region in Walg&dene, Swanzey, Hinsdale, Peterborough

and Rindge, and just outside of the Region in places like Hillsborough and Brattleboro, VT, although there

are several smaller businemssd food stores distributed throughout the Region. Small clothing stores

are disributed throughout the Region, with the only larger stores located in KeengeRind Hinsdale.

There arehospitalslocatedin Keene and Peterborough, as well as a hospital in Brattleboro, VT, all of

which provide medical services including some médpecialization services.

92011 American Community Survey, &r Estimates 20072011




History of Broadband Planning in Southwest NH

Over the course of the past decade, a range of initiatives have sought to encourage expansion and
improvement of broadband infrastructure in the Southwest Region. The most notable of early efforts
was the formation of Monadnock Connecttie late 19900 address the need for high quality, reliable,

state of the art and cost effective telecommunications services for large and small users. In 2001, this
public/private collaboration of numerous business and nonprofit agenciewedcinancial support

from NH DREDNH Community Development Finance AuthorBDEA and other public and private
contributions to build a broadband access network servingnbsiseés and institutions in theegion

The goal of this project was to attract telecommunicatigmowiders to the area, while lowering the cost

of broadbandservicefor businesses and nonprofits.

In 2003, the City of Keene formatunicipal Broadband Committee to examine broadband availability

in the Southwest Region and determine goals, objectiaed strategies for addressing the many
challenges associated with providing higleed internet in rural, western NHThis Committee was
composed of representatives of the City of Keene, private businesses, SWRGfitnanganizations,
educational ad medical institutions, and internet service providers. In 2009, the Committee established
a series of objectives for advancing broadband in the Region and conducted preliminary mapping of
broadband availability in communities.

Later in 2009, fundingecame available through the NTIA with support from the Federal American
Recovery and Reinvestment Act to fund the expansion and development of broadband infrastructure
and technology UNH successfully applied for funds to build 750 miles of mmiiefiber-optic
infrastructure across the state. In the Southwest Region, this funding helped support the development
of NH FastRoads and its effort to deploy middike fiberoptic infrastructure in 35 communities in
western New Hampshire and lastle fiberto-the-home in the towns of Rindge and EnfieltlH
FastRoads is a collaboration of the 8BEIFAthe Monadnock Economic Development Corporation
(MEDC), and 42 communities in western New Hampshire.

Upon completion, NH FastRoads will allow any provider to lease space on its network to deliver high
speed internet to customersProfits received by NH FastRoads will be used to maintain existing and
build new lboadband infrastructure in thedgion. The intent of this opeaccess network model is to
encourage increased competition in the market for broadband service, potentially decreasing costs for
consumers and reducing economic and technological bamdeuture broadband expansion

FIGURE 7. HISTORY OF BROADBAND PLANNING IN SOUTHWEST NH

NH Fast Roads
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UNH was also successful at procuring funding from the NTIA in 2009 to establish the NHBMPP. More
information about the NHBMPP is described earlier in this Plan in the sectitiederroject
Background SWRPC and the other eight RP@¢Hmneceived suppa from this program to develop

nine, regionally distinct broadband plans. In 2011, the RPCs initiated the broadband planning process
with the formation of regional broadband stakeholder groups (BSGs). Composed of representatives
from diverse sectors shcas health, local government, economic development, public safety, and
education, BSGs were established to advise and guide RPC staff in the planning process. SWRPC staff
worked closely with the SouthweRegionBSG (SWBSG) to identify the diverse néadsind the
challengeso improving broadband in thesBion. The SWBSG helped staff establish potential strategies

to address these needs and barriers and played a pivotal role in overseeing the development of this Plan.



BROADBAND AVAILABILITY

Since 2010, SWRRE&s been working witUNH and other partners dHBMPR2& . NRB I Rl Yy R al
Program This initiative is part of a national effort, led by tHdAto create and maintain a searchable,
public database of information on broadband availability in the United States. It is also the first
comprehensive statewide effort to understand where broadband is currently available in NH.

Asnotedinearlier O A2y a 2F GKA&a tfly> oNRIFIROFYR A& RSTA
can download and upload information from the Intern@hat capacity can be described in terms of

how much data, measured in bits, can be transmified second, and is perted in kilobits (Kbps),
megabits (Mbps), and gigabits (Gbpalhen this project began, NTIA defiredadband as providing a
minimum speed of 768 Kbps download and 200 Kbps upload. Hodee¢o, the limited functionality

offered at these speeds, tidMHBMPP chode considerareas with availabléownload speeds less than

Tcy YOLBSNIASRKzyI yR I NBlFa ¢gA0K R2¢gyf2FR aLISSRa 2

The maps and information included in this section represent data received on broadizélabikty
GKNRdzZaK ! bl @& GRA RBCNI s NJ2F (KS adGlisSQa co ARSY
through an inventory of over 4,000 community anchor institufibf@Als) across the stat@his data is

updated every six months to ensumgormation remains accurate and currentThe information
presented in the mapsontained in this Plais basedn data collected through the summer of 2013

and submitted to NTIA in Septem|2813.

Information on the maps included in this section is displayed according to NTIA guid8jieesls

shown are the maximum advertised speeds for the geographic features depicted, and must exceed the
NTIA minimundefinition for broadband speewhich was768kbps download and 200 Kbps uplaed

the time of this projectto be included Actual speeds may vary due to the granularity and currency of
the data, technological limitations, and service plan limitations.

More information regarding the protocol utilized by UNH to collect, analyze and disseminate information
on broadband availability received by service providers and CAls in New Hampshire is included in
Appendix D.
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Community Anchor Institutions
FIGURE 8. COMMUNITY ANCHOR INSTITUTIONS BY TYPE
Information regarding thenternet speeds, Other
costof service, type of technology, servic 3%
provider, and level of satisfaction witl
current service was collected from each |
451 CAldgn the Southwest Regidhrough a
comprehensive survey completed b
SWRPCs in 2010. Since that time, tF
information has been verified and update
semiannually by UNH and RPC staff.

Municipal Government
26%

Of the 451CAls survead, 86% (3D) have P°‘°,'5t;,f§;§22ary
access to broadbandat ther physical 1%
locationand 13.5% (61) do notAmong the

CAls with broadband acce888were able

to share ifiormation regarding broadband

10 Community Anchor Institutions are institutions of local and state significance and include municipally owned buildngafgtyiicilities,
licensed health facilities; }2 schools, libraries, and higher education institutions.




service speed and technology of transmissién.overview of the share of CAls with broadband access
by category is depicted in Figure Bhelist below highlights thdifferent categories ofAls surveyed

Municipalgovernment (e.g. town offices, highway departmetugin recreation centers, etc.)
Primaryand secondary schools (e.g. public and private elementary, middle and high schools)
Libraries {ncludingpublic school and hospital libraries)

Licensedhealth facilities (e.g. hospitalsesidential and nursing care facilities, diagnostic testing
facilities, etc.)

Public safety (e.g. fire departments, police stations, emergency manageemters, etc.)
Postsecondary education (e.g. universities and colleges and community education)
Otherincludes norgovernmentabrganizations such as chambers of commerce, human service and
transportation agencies, and senior centers.

> > D>

> D>

Among the CAlsurveyed the most common type of technology used to deliver broadband is-cable
modem B89% of CAls surveyed), follatvby asymmetric DSL (19%), and other copper wiréli{i8%)
Approximatelyl 1 %of the CAls surveydthve Fiberwhile 1.5%ely on sateite. Table 2illustrates the
various types of broadband technology available at CAls in the Region.

=

[

E TABLE 2. TYPE OF CAlI BROADBAND TECHNOLOGY

§ Transmission Technology # CAls % of Total

= No Data 22 5.9%

C% Asymmetric xDSL 74 19.5%

o Symmetric xDSL 5 1.3%

% Other Copper Wireline 69 17.7%

g— Cable Modem i DOCSIS 3.0 2 0.5%

_If__l’ Cable Modem 151 39%

= Optical Carrier/Fiber to the End User 44 11.3%

2 Satellite 6 1.5%

g Terrestrial Fixed Wireless i Licensed 17 4.4%

E Total 390 100%

2 . - .
N The downloadnd upload speeds experienced by Caigsignificantly.Of the 390 CAls with broadband

I 00S&aas od: | NBE O2withkdorradSsBedsytioay dReSless tBadId $MBps. The

majority of these CAls (53%gaveaccess talownload speds that areless than 6 Mbps. The only CAl

that reported download speeds greater than 100 Mbps was Cheshire Medical Center, one of the
wS3IA2yQa (g2 It¥HoddbeldoteRtiat TAIS Werednot always able to report download or

upload speed. Figur&and10 show the breakdown of speed tiers reports by the CAls surveyéa.

FASEt R Wb2 5FGFZQ AYRA Ghaiedoy thalA suiveyédK A & AYTF2NXY I GA2Y 6

Map 1 illustrates the location and broadband access staSIdEAls of local and regionajificance

in the Southwest RegionThevarious types of CAls are represented by different calorthis Map

(green = K-12 schools;ed = libraries; fink = colleges and universitiesjue = public safety; own =
health/medical facilities; yrple = governmental organizations;ejow = other nongovernmental
organizations).Circles represent CAls that identified having access to broadband and/or a minimum of
768 Kbps downstream and 200 Kbps upstre&guares represent those CAls that do not hacessc

to broadband.

11 Other copper wirkne are technologies that use phone lines to transmit data suctias T




FIGURE 9. CAI DOWNLOAD SPEED TIERS

CAl Download Speed Tiers
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FIGURE 10. CAIl UPLOAD SPEED TIERS

CAl Upload Speed Tiers

No Data I 10.5%
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25 mbpsto <50 mbps I 0.3%
10 Mbps to <25 Mbps I 7.9%
6 Mbps to <10 Mbps N 6.2%
3 Mbps to <6 Mbps I 6. 7%
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MAP 1. BROADBAND AVAILABILITY AT CAIS IN SOUTHWEST NH
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Maximum Advertised Download Speed

Map 2 displays the maximum download speeds available to customers as advertised by service providers
in the Southwest RegioBervice providers submitted data to the NHBMPP in a range of geographies
including road segments, address@snsus block group€ensus tract, etclt is important to note that

for mapping purposes this information was aggregated and mapped dt$heCensus block levéhe

Census block is the smallest geography measured by the U.S. Census Bureau. These blocks are
determined bypopulation and can be greater than 2 square miles in size, especially in less densely
populated areas. If a broadband provider offers service to a location within a census block, the entire
block is depicted as having access to this level of service.

In addition, the informationpresented does not differentiate between speeds provided for
business/commercial service and residential broadband service. Because of these limitations, Map 2
and Map 3 depict overstated levels of broadband service that neyraflect the types of service
available to the majority of residences, busiesssid CAls in thBegion.

The different colors presented on Map 2 represent speed tiers. Much of the Region located in the
greater Keene area is shown as having accessmximum advertised downloads speeds greater than

50 Mbps and less than 100 Mbps. While many of the residents in this area may not have access to such
speeds there are businesses and institutions such as Keene State College and Cheshire Medical Center
that do. The same situation is true for those areas of the Region shaded in pink on the map, which
represent areas with access to maximum download speeds greater than 100 Mbps and less than 1 Gbs
No areas of the Region shown on Map 2 have access to dalsgeads of 1 Gbs or greater. The dark

green a&eas on this map represent Census blocks migéiximum advertised download speeafsl.5

Mbps or less. These areas include small segments of Marlow, New Ipswich, Rindge, Sharon, and Troy

Degree of Compeiiin for Broadband Availability

Map 3 shows the number of broadband providers actively offering service within the Southwest Region
Providers represented on this map include fixed wireline, wireless, and mobile Internet service
providers Similar to Map 2, the information is displayed at @emsus block level. Areas shaded in
colors such as dark orange or red represent locations with greater numbers of broadband providers
serving an area. Areas shaded in light to dark green represest &ith five or less providers. Areas

with the highest concentrations of broadband providers include Keene, Swanzey, and Jaffrey. Areas with
significantly fewer options for providers inclu8eat are not limited tothe northeast (Marlow, Stoddard,
Windr) andsouthern (Richmond, Fitzwilliam, Rind@éinchesteyareas of the Bgion. Presumably,

the more providers represented in an area, the lower the cost of service as a result of competition among
providers.

Online Speed Test Data

To enhance the dataset on broadband service available at the local level, UNH, in cooperation with
SWRPC and other RPCs, collected broadband access information from resittenEegiorthrough

an online broadband speed test and survey. This onliredspst measures the download and upload
speeds available at a particular location. SWRPC promoted use of the speed test and survey at events
throughout the Region and encouraged municipalities to share links to it on their websites. Some
communities disibuted and collected paper copies of this survey to residences.
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Within the Southwest Regiobroadband service informationak been collected from572 discrete
address locations through the online speed test.is Tiformation does not differentiate between
residential and commercial locations. However, for locations where a speed test was conducted
multiple times, the maximum speed recorded is
used Analysis of speed test results for the
Region shows that appronately27%of those
who conducted the test are at locations

O2yaARSNENDSREE YSI YAy ([Chadem = »),‘

speeds are less than 768 Kbps downstream an

200 Kbps upstream sée Figure 2).

Approximately13% are considered unservai =

considered uderserved, with recorded ig : = e/
download speedsbetween 768 Kbps and less

than 3 Mbps.31% are served with download

speeds of 3 Mbps or greateDownload speeds
of 3 Mbps are the minimurtevel of broadband  FIGURE 11. NHBMPP ONLINE SPEED TEST

needed for sending and receiving medium to

large files, seaming video content, and having

basic video conferencing capabilities. These speed test numbers reveal that there are significant gaps
in access to adegte Internet speeds around thelon.

Staff utilized Geographic Information Systems )(GtStware to map the locations and related
broadband speeds of thg72 respondents. Map 4 depicts these locations by actual download speeds

Incontrasti 2 AYF2NXI GA2Yy 2y YIEAYdzY W ROSNIAASRQ OoNRI
through the NBMPP(Map2F (G KS &aLISSR G(G(Sad NBadz G6a akKz2e WI-C)GdzI

time according to the Speed Test (Mag@4) !  ydzYoSNJ 2F FIF OG2NE AYLI O
at a location. Some of these factors include proximity of the@&vithe infrastructure, the number of

users utilizing the service (in the case of DSL and Cable technology, peak demand will result in decreased
speeds), and the type of technology used.

TABLE 3. BROADBAND SPEED TEST LEVEL OF SERVICE

Level of Service by Download Speed # Addresses Percent of Total
Served (> 3 Mbps) 176 30.8%
Underserved (768 Kbps to less than 3 Mbps) 244 42.7%
Unserved (Less than 768 Kbps) 152 26.6%
Total Speed Tests 572 100%

Additional maps displaying broadband availability in the Southwest Region are included in Appendix E.
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MAP 2. BROADBAND AVAILABILITY BY MAXIMUM ADVERTISED DOWNLOAD SPEED IN SOUTHWEST NH
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MAP 3. DEGREE OF COMPETITION FOR BROADBAND AVAILABILITY IN SOUTHWEST NH
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MAP 4. BROADBAND SPEED TESTS IN SOUTHWEST NH
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BROADBAND DEMAND

In an effort to better understanche demand for broadband in thee§ion, SWRPC staff along with
members of the SWBSG employed a variety of approaches to gathering information on the uses of and
needs for broadbandThese methods included public forums, an online residential broadband survey,

a series of sectegpecific focugroups, and a household survey conducted by the UNH Survey Center.
Through these efforts, much was learned about the range of needs and barriezd tel&troadband
throughout the Rgion. An overview of these activities and related observations isltoaban the
following sections.

Public Broadband Forum

SWRP@eld its first of wo public forums in September of 2012 at the Town of Dublin Public Library.
This event was an opportunity to share information about the NHBMPP and to gather inputdrom t
public on their broadband needs and concerns. Nearly forty individuals attended this forum including
residents, business owners, and municipal officials.

Public feedback received at this forum was largely focused on frustration and concern &aktbé |
broadband accesd #he residential level in theggion. Attendees emphasized the negative impacts
that limited broadband coverage has on the economic and education sectors. Other concerns addressed
included the need for legislation requiring bdband providers to offer the same levels of service to
rural areas as they do in more urban areas. Multiple participants expressed interest in the development
of a toolkit for communities to use in understanding broadband and identifying opportunities for
broadband expansion at the local level.

SWRPC held its second public forum on September 25aP@He8Historical Society of Cheshire County
in Keene, NH. The focus of this event was on gathering public comment and feedback on the draft
version of this Plan

FIGURE 12. CAROLE MONROE, EXECUTIVE DIRECTOR OF NH FASTROADS, AT THE 2012 FORUM




Household Survey

During the spring and summer of 2013, the UNH Survey Gardaducted a telephone survey of 2,935

New Hampshire adultss part othe Granite State Futut&initiativeas well as the Broadband Planning
effort. The aim of this survey, which had a response rate of 33% and a margin of sampling error of +/
2.2%, wago better understand the perspectives and needs of NH residents with regard to housing,
transportation, land use, economic development, health, and the environment. Included in thi&*survey
was a series of questions to better understand the current Eapmsand demand for broadband in the
state.

Due to similar landscape and demographic characteristics, the Southwest Region and the area
comprising the Upper Valley Lake Sunapee Raldgienning Commission (UVLSRPC) were considered
one region for the pyoses of this survey Detailed below are responses tioe series of survey
guestions regarding broadband access, alon avitrief summary of findings for both the state of NH

and the Southwest/Upper Valley regions.

Questionl: Do you have access to the Internet at Hbme

Geography Yes No Don't Know # Responses
NH 91% 9% 0% 2,925
Southwest / Upper Valley 84% 16% 0% 400

Of those surveyed, 84% of regional residents responded that they had internet access at home.
However, households that earned less than $40,000 a year reported having a substantially lower rate of
internet access. While this question does not differeatlzetween types of broadband technology
(DSL, cable, fixed wireless, satellite, etc.), it presents an understanding of the general availability of
Internet access at the residential level.

Question 2: Which of the following is the most important reasgné & 2dz R2y Qi KI @S A
home?

| have
access at | don't

It is not another know | don't

available place how | Idon't | havean Some

where | such as ltistoo | touse | need | adequate | other Don't

Geography live my job | expensive it it computer | reason | know | # Responses

NH 5% 9% 20% 8% 26% 9% 21% 2% 262
Southwest /
Upper 7% 9% 23% 1% 25% 10% 21% 3% 64
Valley

Approximately 23%f the adults surveyed in theegion reported cost being the primary reason why
they do not have Internet access. 25%egional respondents reported that the primary reason for not
having Internet access is that they do not need it.

12The UNH Survey Center is an independent -partisan academic survey research organization and a division of the UNH College of Liberal
Arts.

B LI NIy SNB KA L) 2 Fand dthér staté dgénde@ and grdasidtions; funded by the Department of Housing and Urban
58St 21LIySyGQa {dadl Ayl oftderdgidnd Yldag ih BewHampshyed G A I G A @SS (2 dzLIR

14 NH Regional Planning Commissions: A Granite State Future 2013 8éagwvey, Upper Valley & Southwest Region Report. Tracy A. Keirns,
M.A,, Etal.
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Question 3: What type of connection to the Internet do you have at home?

Dialu Fixed Don't #
Geography p DSL | Cable | Wireless | Cellular | Satellite | Fiber | Other Know Responses
NH 1% | 16% | 68% 5% 2% 2% 2% 1% 3% 2,646
Southwest /
Upper 1% | 33% | 52% 5% 3% 3% 1% 1% 2% 335
Valley

The predominant broadband technology available in the Region is cable (52% of connections), followed
by DSL (33%). Compared to the rest of NH, significantly more households in the Region have a DSL
connection (33% versus 16%). Only 1% of respondentsabtite state and regional level, identified

having a dial up connection.

Question 4: If on dialup or satellite, why?

Only Option | Too Costly| | Don't Know What Othe Don't
Geography Available to Change| Options are Available | Other Know # Responses
NH 26% 9% 2% 10% 49% 158
Southwest / 50% 11% 5% 5% | 29% 21
Upper Valley

When asked why residenits the Regionvere using a dialup or satellite connection, 50% noted that it
is the only option available.

Question 5: Why are you using your curpgotider?

I'm happy Too | don't know

with Only Too much Learning | what other

current option costly to | effort to curve is options are Don't #
Geography | provider | available | change | change | too steep available | Other | Know | Responses|
NH 22% 39% 5% 3% 0% 2% 23% | 6% 2,631
Southwest
[ Upper 24% 43% 3% 3% 0% 1% 23% | 3% 335
Valley

Of the regional residents surveyed, 43% noted that the reason they are using their current service
provider is because it is the only option available.

Question 6: What is your monthuii?

Geography Less than $20| $20-49 $50-99 $100 or more | Don't know # Responses
NH 3% 25% 29% 24% 19% 2,590
Southwest / 5% 32% 31% 16% 17% 329
Upper Valley

The majority of respondents in the Region appear to spend between $20 and $99 each month for
broadband service. Of which, 69% pay for bundled TV and/or phone service (see question 7).



Question 7: Do you pay for bundled service (Internet, TV, Phone)?

Gedajraphy Yes No Don't Know # Responses
NH 76% 22% 2% 2,624
Southwest / Upper 69% 20% 20 331
Valley

Question 8: Do you use the Internet to check your email at home? If Yes: Is the speed of your internet
connection too slow, or is the speed of yatarnet connection adequate for this?

Do not
check Do, but
email at connection Do, and connection
Geography home speed is slow speed is adequate Don't Know # Responses
NH 4% 5% 90% 1% 2,622
Southwest / Upper 1% 6% 89% 1% 334
Valley

Question 9: Do youse the internet to shop dime at home?

If YES: Is the speed of your internet

connection too slow, or is the speed of your internet connection addquies?
Do, but
connection
Do not speed is Do, and connection
Geography shop online slow speed issdequate Don't Know # Responses

NH 19% 5% 75% 0% 2,622
Southwest / Upper 19% 7% 73% 0% 334
Valley

The results show that most residents (73%) are able to shop online with adequate internet speeds
(considered 3 Mbps downstream and 1.5 upstream), with 7% reporting slow speeds.

Question 10: Do you use the internet to watcthiromvideo, such as on Yob&wr NetFlix at home? IF

,9{Y daLa GKS &aLISSR 2F @2dzNJ AYiSNySia 0O2yySoOiGizy
FRSIljdzZl GS T2NJ 0KAAKE
Do not Do, but
watch connection
online video speed is Do, and connection
Geography at home slow speed is adguate Don't Know # Responseq
NH 37% 10% 53% 1% 2,622
Southwest/Upper | 4,4, 12% 47% 1% 334
Valley

Nearly half of the respondents to this question noted that they watch streaming content using the
Internet and deem it to be adequate. Whereas 12% dla@tithe Internet connection is too slow.

Question 11: Do you use the Internet to connect to other computers using VPN (Virtual Private Network)
at home?
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Do not
connect to Do, but
other connection
computers speed is Do, andconnection
Geography at home? slow speed is adequate Don't Know # Responseq
NH 66% 4% 27% 2% 2,612
Southwest / Upper 74% 3% 21% 20 334
Valley

Question 12: Overall, do you consider your internet connection at home to be adequate for your uses?

Geography Yes No Don't know # Responses
NH 92% 7% 1% 2,630
Southwest / Upper 88% 9% 20 333
Valley

According to these results, 88% of regional respondents reported having adequate Internet for their use
at home with 9% saying they had inadequate broadband.

Question 13: How muchore (if any) would you willing to pay for faster speeds?

25% more
Geography Nothing per month | 50% or more per month Don't Know # Responses
NH 85% 11% 2% 3% 2,622
Southwest / Upper 84% 12% 3% 20 334
Valley

According to the survey, 84% of regional residents are unwilling to pay additional money for increased

broadband speeds (compared to 85% statewide) if it were offered.

Question 14: Do you favor or oppesising municipal funds to provide the followirtidjties to existing
and potential development: Broadband Access? If FAVOR: Would you be willing to pay higher fees or

taxes to pay for it?

Favor; Favor;
Geography higher taxes| no taxes Oppose Don't Know # Responses
NH 26% 16% 51% 6% 2,910
Southwest Upper 35% 16% 44% 6% 395
Valley

Within the region, 35% of those surveyed said that they favor using municipal funds to ppalatks
to new installation of broadband infrastructure compared to 26% statewide.



SECTOR BASED ANALYSIS

Throughoutthe fall of 2012 and winter of 2013, SWRPC convened a series of focus groups to better
understand the broadband needs aodncerns of various sectorsepResentatives fromthey SI A 2 y Q&
education economic development, local government, public safety, aamizationsand medical fields

were invited to participate in sector specific focus groups. Each focus group explored questions related
to the reliance of the sector on broadband as well as the broadband challenges faced by each sector
now and into the fture. An overview of primary findings from each of these focus groups and related
interviews is detailed in the sections below.

Education Sector

Teachers, administrators, staff and technology gssibnals from a sample of th& BA 2 Y Q& LINR Y
secondary and higher education institutions participated in the education focus group, which
underscored the increasing dependence of the education sector on reliable and high performing
ONRBIROIYR O2yySOiArAzyaod I f i K2 dz3 Ktudénis Ss poendaD | G A 2
influenced by broadbandnabled resources and devices, schools in the Southwest Region of all sizes
are struggling to keep up to speed with the demands for improved broadband connections.

A A predominant theme of this focus group was the need for students to have accesspedigh
Internet connections both inside and outside the classrbtany educational professionals struggle
assigning projects that require Internet access at home because some students do not have
residential broadband accesg&ven students with access to the Internet at home can experience
challenges connecting to graptintensive websites or downloading large files due to limited
bandwidth. A representative from a local community college noted that the same concern is felt by
their educators andtudents, who rely on Interndtased tools to access and submit coursdwor
and assignmentdt was clear thatidparate and inadequate broadband availability poses additional
challenges for learners seeking more flexible options like online and distance learning courses and
programs.

YT 117 OAOGEOA EAAAQ AICEHDA | D& ADBREITIQOOOHAE O
teachers, not only because of the inadequate connections at school, but also in the home. A
staff person at a local school noted that students find ways to work around this issue|by
taking a laptop or tabld to a local WiFi hotspot in a library or restaurant to conduct online
assignments and research.

A All participants expressed the neediigoroved and increased broadband connections at their facility
or institution. Even schools with accessadvertisedspeeds of 1 Gis or greater noted that their
RSYFYR ¥2NJ olyRoARGK 2FGSy SEOSSR& éKIFiG-Aa | @
12 schoolsn theRegion,  f I NBS & KI NB 0 n mkabe céhJiderddkuSderseS/aiA 2 v Q 3
with maximum download speeds ofMbps or les$® From the data collected in this survey, it
appears that broadband availabiltgnds to improvewith grade level. For example, the majority
(61%)of public elementary schools in the Region are underserved, and 5.6%eamednAlthough
public middle schools have improved speeadsignificant portion37.5%) are underserved. Among
0KS wS3IA2y Q& T ohddrd . 39iuzyKRASINGE SANMISRADE 4 2! £t 2F GKS
universities are considered adequately served by broadband. This infarnsatiatlined in Table
4.

1> NHBMPRCommunity Anbor Institution database, 2013

Southwest New Hampshire Broadband Plan



Considering the broadband needs of these schools, which include but are not limited to accessing
online learning modules, conducting online standardized testing, downloading digital textbooks,
and utilizing broadbandnabled platforms for communicating with students and parents, speeds

of 3 Mbps or less are not nearly sufficient. The State Educationalol@phDirectors Association
recommends that K2 schools have access to broadband speeds of 100 Mbps for every 1,000
students and staff by thgear 2014 and 1 Gbps by 2017. According to this standard, we have a long
way to go.

TABLE 4. LEVEL OF BROADBAND AVAILABILITY BY SCHOOL TYPE IN SOUTHWEST NH

School Type Total Surveyed % Unserved % Underserved ‘ % Served
Public Elementary School 36 5.6% 61.1% 33.3%
Public Middle School 8 0% 37.5% 62.5%
Public High School 7 0% 14.3% 85.7%
Colleges/Universities 3 0% 0.0% 100%

A For teachers, limited broadband connectivity inhibits their ability to utilize innovative teaching
methodsda dzOK a4 WFf ALILAY 3T (KS Coadedirddi®@e? Sucth ag Gdogle2z OF LIA G I
Earth that can enhance the learning experience and engage students in nontraditional ways.
WCEtALIWMAY3I G(GKS OflFaaNr2YQ Aa | GSNXY daASR G2 RSaoll
homework is to review traditional lecture content via online methods suclidass posted to
YouTube, podcasts or other interactive web tools. This allows teachers to extend the lesson of a
particular topic, prompting more dialogue in the classroom as well as providing parents an
opportunity to see what his or her child is léamin school. Teachers and education professionals
are also limited in their ability to customize learning processes to particular students. It was noted
by one participant in the focus group that it can take multiple hours to download education
applicdaions and resources available to students with Individualized Education Plans (IEPSs).

A Disparity between students with and without access to adequate broadband can heagclémg
impacts on student performance and readineSshools that lack adequabroadband capabilities
may be unable to provide students with the necessary training and exposurg ¢ergtliry skills
and resources that make them more competitive candidates for higher education and the
workforce. This gap in digital literacy islemiced by education professionals at all levels, who have
witnessed the difference in students transferring from schools in areas unserved or underserved by
broadband and those who have haatevious exposure to broadbamshabled learning
opportunities. Sirting in the 2014015 academic year, schools throughout the state will be
required to implement testing standards, known as the Smarter Balanced Assessment Consortium,
which will be based predominantly online. There is a concern that schools with salodver
unreliable Internet connections will experience difficulty in completing these tests.
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A Participants of the focus group also noted challenges delat@ising the necessary funds to improve
the broadband infrastructure and technology available in sch@dspite programs like-[Eate,
which provides discounts to assist schools and libraries in the United States to obtain affordable
Internet accessthe costs to upgrade and maintain telecommunications infrastructure can be
prohibitive, especially in older facilities.

The widespread use of multimedia and video conferencing programs such as YouTube, S
and Khan Academy have revolutionized how students are learning and experiencing rew
topics. However, as a staff person from a regional high school explained, maaglsdh the
2ACEIT AOA O1 AAROOAOOGAA ET OEAEO AOI AAAAN
take some studentstpt | ET OOAO O1T 11T AA A OEIT CI A xA
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Economic Development Sector

To better understand the broadband related needs of the economic development staftdacilitated
a focus group with members of thie2 w t Ecéhamic Development Advisory Committee (EDAC). EDAC

Aa O2YLINRAAaSR 2F odzaAySaa 26ySNRAI YdzyAOALI f 2 7FFA

commerce, economic development corporationigher education institutionsand nonprofit
organizations.

A A significant theme of this focus group was the impoetaficeliable broadbandto th&éRA 2y Q& | © A
to successfully compete in the global econogrticipants emphasized that long teregional
economic growth and vitality is dependent on the capacity of businesses and institutions to keep
pace with rapidly evolving technology. However, many expressed uncertainty about their ability to
do so; especially, as neighboring states investtgreasources and support for expanding and
upgrading broadband capabilities than NH. If businesses are unable to access or utilize similar
speeds and technologies as those available in surrounding states and across the globe, they will lag
behind competors.

A It was noted that it is becoming increasingly difficult to attract new businesses and residents to the
Region because of inadequate broadband infrastructure and limited information on the location and
quality of existing broadband resourcBepresentatives from the real estate sector stated that the
jdzSadAz2ys WgKFG G@lLJS 2F oNBIFRolFyR aSNBAOS Aa |
one of the first questions asked about a property. In many instances, businesses need additional
information beyond whether there is broadband available at a site. This information can include
the type of technology, download and upload speeds, redundancy, and latency of the available
broadband infrastructure However, without a public source of information on the availability of
broadband at the address level, answering this question can be a significant challenge.

A Residents working from home need access to reliable residential broadband service that is capable of
performing tasks such as large data transfers, videaeandimg, and remote computingationally,
many businesses are adopting the practice of telecommuting, which involves employees working
remotely from home using a computer or other devices. According to $tidaty collected from
the U.S. Bureau of LabStatistics between 2006 and 2010, 24% of employed Americans reported
that they work at least some hours from home each week. Additionally, more than half (51.6%) of
ftf odzaAySaasSa Ay GKS ! yAGSR {GFrdSa dmlofi NBaA
.dzaAySaa hgySNB oSNBE 2LISNFGSR LINAYINARfE FTNRY

More than half (51.6%) of all businesses in the United States that responded to the A .
cd OO0 "OOAADOGGO @ttt 3000AU 1T &£ "OOET AOO |/ xT AO
home in 2007.

Public Safety Sector

Representatives from the police, fire, medical, emergency management, municipal and county
government sectors attended the public safety focus group, which focused on the opportunities
broadband offers for improving the ability of first responders andratbetor stakeholders to monitor

16 American Time Use Surie010 ResultdJSDIL1-0919,U.S. Bureau dfabor Statistics, June 22, 2011. Accessefeptember 18, 2013 at
http://www.bls.gov/news.release/archives/atus_06222011.pdf
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http://www.bls.gov/news.release/archives/atus_06222011.pdf

public safety and respond to emergencidsor emergency and public safety officials to improve the
methods by which they protect public health and safety, fast and reliable broadbaerdded in all
areas of the Bgion.

A Ly (2RI&Q&a Rrk asiuibelofbroadehieRablédfd&/ads ant technologies that can be
used to enhance channels of communication among public safety and emergency management
officials; however, in order for thesml®to be effective, ubidaus and reliabldigh performing
broadband is often necessarifor example, the Southwest NH Fire Mutual Aid Dispatch Center,
which dispatchedre and ambulance service in 78 communitieoirtlevest NH and southeastern
Vermont, is currently unable to transmit live feeds despite having the technology available to do so
due to the limited bandwidth and broadband connectivity available at its monitoring locations.
Universal broadband access wabenable emergency medical technicians to share information
digitally and in real time to hospitals and emergency facilities from the ambulance or point of
response.

A Lack of understanding of regional broadband availability, presents challenges for emergency
personnel, who would like to rely on broadband as part of emargesponse effortsBroadband
can be used to shaiieformation and updates with the public on emergency isaster warnings
affecting the Bgion. In the event of a manade or natural disaster, remote triage censt&nown
as Points of DispengBOD), would be reliant on adequate broadband connectivipyavide relief
and services to those injured or affected by a disaster. However, publically available information on
the actual broadband capabilities at proposed POD locations is limited.

0001 PAO Ai i1 61T EAAOGET 1T AADPAAEI EOQOEAO AlDak
afjood oran ice storm. Live vidgo feeds f[otn Points of Dispense (PQD), which can bg glaced
ET OEA #£EAI A AT A AAO 1T EEA A i1 AEI A EOAR

-Eileen Fernandes, Coordinator of the Greater Monadnocklieutealth Network

A Increased training opportunities and improgedtance is ne@ on how public safesfakeholders
can keep current with changing demands and technologies.
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Local Government

TheBIA2yQa t20Ff 3A2FSNYYSyid aSOG2NI LXFeéa |y AyaidNHzy
support functions and services. Toaaministrators, professional and volunteer planners, selectmen,

and economic development committee members from across the Region were invited to participate in

the local government focus group, which explored the evolving influence of broadband on ibipahun

realm Although focus group participants emphasized the importance of improved broadband access at

the residential level, they also discussed specific needs and opportunities for integrating broadband into

municipal services.

A The importance ofdvingreliable, redundaninternet connectione/as identified as a predominant
need of this sectoiMore specifically, there is a need farilt-in backup connections in the event of
service mterruptions Focus group participants shared their experiences of lost productivity and
frustration from internet connections that time out frequently, which impede the ability of
municipal staff to complete necessary administrative tasks.

A Broadband offersignificant opportunities for the local government sector to save resources and
increase efficiencieslt was noted that the ability to gather, access and manage data has vastly
improved with the advent of online tools such as ctbaded storage, whichrgvides space for




data to be electronically and securely stored and remotely accessed, and file sharing websites such
as Dropbox. In NH, the period of time for retaining and preserving municipal records including voter
registrations, subdivision appliaatis, police and personnel files, is governed by state standards and
procedures.According to NH RSA-83 54, electronic records that are designated to be retained

for less than 10 years may be retained in their electronic .fofine ability to store etdronic
documents online via clodahsed storage can save physical space in crowded municipal offices as
well as space on computer hard drives and senResnote record storage offers increased security

for preserving these records in the event of g, fil@od or other disaster.

Another broadbang:nabled opportunity for local governments to save resources such as time and
money is the ability to videconference. Videoconferencing is a wWesed capability for people

in separate locations to commuate in realtime by transmission of high quality audio and-full
motion video images. Focus Group participants noted that utilizing videoconferencing capabilities,
which require minimum download speeds of 3 Mbps and minimum upload speeds of 1 Mbps, to
replace inperson meetings can reduce costs related to travel for consultants, lawyers, and
municipal staff. Some municipalities are using videoconferencing tools to interview prospective job
candidates, which reduces costs and expands the pool of potgupidants for certain positions.

A The task of sending and receiving large files can be difficult for many municipalities in the Region with
slower broadband connectiondt was reported that file sharing websites such as Dropbox are
valuable tools for micipalities to efficiently upload, download and share files of medium and large
sizes.However, his process can also take a long period of time depending on available speeds.

A Expanded broadband can help improve the ability of residents to gowessment servicessome
municipalities in the Region are offering expanded options for residents to perfornotdisies
suwch as paying bills and feesgmpletirg forms for permitting and registrationHosting these
services online allows municipaliti® expand citizen access to the town offices beyond its physical
location and hours of operation.

HealthMedical

To identify current and future broadband needs of tiealth/medical sector, SWRPC staff conducted
interviews with representatives fromrarge of health facilities in theeBion. Many of the broadband
needs addressed in these interviews are similar to those examined in the sectors described above.
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A In recent years, staff diealth facilities have noticed @ncreased reliance on broaatin-supported
devices and applications to perform and streamline administrative funstiohsas billing, record
keeping, and data managementiowever, the most important use of the Internet identified by
those interviewed is managing Electronic HealtbdrRds (EHR) EHR software, which is web
based, is an important aspect of health and human service agency operations. It enables providers
to securely store and manage health records and to share information across different health care
settings.

SinceJanuary 2014, digital receketepingisrequired of public and private healthcare providers as
part of federal mandates enacted by the Affordable Care Act. Currently, any health care provider
funded through the state is required to maintain EHR. Itwedsd that unreliable broadband
connections and lack of bandwidth impact the ability of offices to connect to EHR software systems.
Those interviewed expressed concern for keeping up to date with technology to support upgrades
to this software and for mitaining privacy of health records.

17 Electronic Health Records is a digital record of health related information about a patiemtathdte shared across different health care
settings via information networks or exchanges.




A Advances in telecommunications technology have significantly enhanced the ability of the medical
sector to expand access to health cafemyriad of technology solutions are available for health
specialists tocommunicate with and deliver services to patients, clients, and colleagues via
nontraditional channels such as videoconferencing, remote patient monit&ingl y R-0 ¥ & § R zR
digital medical imaging. These innovations are driven by the need of the ihsedioa to decrease
costs through operational efficiencies while expanding access to and improving quality of care.
Telehealth, the delivery of healtblated services over telecommunications technologies, is
dependent on adequate broadband availabifitypoughout the state However, widespread and
adequate broadband availdiby is needed for telehealtto be successful in thesBion.

Telehealth is a tool that can greatly benefit tBeuthwest Region, which has limited public

transportdion options and an aging population. Numerous studieshe inevitable increase in

bSé || YLIAKANBQa 2f RSNJ LJ2 LJdzf I (i Ap@pyilatibny R orle repokk YA Y A & KA Y
it was noted that the population age 65 and over will almost certaimlypld in the next two

decaded? With these demographic changes comes concern for increases in the cost of providing

state and local services, as well as health care. Teflelwal increase access to care dradp

resdents age in place. It can be used to substitute or delay the need for nursing home care,

reducing costs to families.

In our connected world, many fields are changing to utilize broadband as a way to incre
productivity and communication. The public health field is no different. Telehealth, which
uses the internet to enhance capabilities, allows physicians and othedioal professionals

to communicate with patients on the other side of the world via video conferencing, live vital
readings, aml interactive media.

Media/Communications

Increased reliance on broadband has influenced nearly every aspect wfetliacommunicatios

sector from how people access information and communicate with each other, to how they exchange
and market ideas.To better understand the needs of this sector, SWRPC facilitated a focus group
discussion with representatives framegional newspapers, plishing, marketing, web developmte

and video production fields.
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A A central theme of this focus group, was the increasing demand from consumers to quickly and
conveniently access information onlin&.representative from a regional newspamoted that
nearly half of thenewspapeR @ & dzo & O NJR ot Ndper bnids. SBri-pRokes and tablets
have become preferred devices for accessing news while social media sites such as Facebook and
Twitter are leading platforms for sharing and communicatirayrimdtion.

A There is a demand for highly visual media and interactive websites and tools to communicate
information Despite the ability of some organizations and businesses to accomniedadad for
highly visual online contentmany are limited by th®© 2 ya dzy SNR& oAt xde G2 O
connections that support thesgpplications.

18 Remote patient monitoring, also called homecare telehealth, is a type of ambulatory healthcare that allows a patienttobilsemedical
device to perforna routine test and send the test data to a healthcare professional Htimezl

19 Johnson, Kenneth M. New Hampshire Demographic Trends insti@e@tury. Carsey Institute. 2012. Accessed on March 21, 2014 at
http://www.carseyinstitute.unh.edu/publications/RepalohnsorDemographiel rendsNH21st Century.pdf



http://www.carseyinstitute.unh.edu/publications/Report-Johnson-Demographic-Trends-NH-21st-Century.pdf

SectorBased Analysis Summary

Most of the focus groups addressed similar challenges and opportunities reldtemhdband. fiese
themes are outlined inable5 below.

TABLE 5. COMMON THEMES AMONG SECTORS

Opportunities:

A There is a perception that better broadband will lead to increased savings from efficienc
increased productivity and decreased costs of services

A Increasedbroadband at the residential level expands possibilities for improved healtf
access to services and economic development.

A Sharing, storing, and backidgL,d Rl G O2dzZ R 6S YIRS Sl aa
options.

Threats:

A In order to remain economically competitive and sustain high quality of life, the state and

need access to applications that are becoming standard in other parts of the world s

videoconferencing.

Redundant and reliable broadband connectiarescritical for all sectors

There is concern that New Hampshire will fall behind neighboring states of Vermont, Mai

Massachusetts with planning for broadband

A College graduates, businesses, andeptial homebuyers that are accustometb faster
broadband speedsight not be interested in locaij to communities where many househo
are either unserved or underserved.

A Students need access to good internet connections at home to access online c
educational opportunities, and giay competitive with their peers across the state, nation,
world.

Challenges:

A It is difficult for organizations/businesses to keep up with rapidly changing technology.
lack necessary resources/funding for adequate IT support services

A Theprimary barriers to accessing better service are cost and/or lack of provider choice in
area.

A There is limited knowledge of what service types/providers are available at the addres
This information directly impacts decisions made bynessies and individuals seeking to m
here and should be made publically available

A Many of the broadband needs/barriers affecting each sector stem from/are related to resig
areas not having access to sufficient broadband.

A The state/federajovernment mandates much of what is happening in commung®ols
and medical facilitiesvith regards to broadband. Better broadband is becoming more
necessity for these institutions as certain online applications and activities become reqtste

A There is a need for broadband education/training for all sectors
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CHALLENGES & OPPORTUNITIES

Although the need for improved and expanded access to broadband in Southwest NH is well understood,
the Region faces numerous challenges to achigliisggoal. Many of the desired and necessary
applications of broadband esgssed by residents and sectepresentatives in preceding sections of

this Plan are dependent on factors such as widespread digital literacy and access to reliable, affordable,
and high performing broadband connections. This section describes the primary barriers to meeting
regional broadband needs and explores potential opportunities for addressing these barriers at the
regional level.

The graphic below illustrates tlmterconnectedness of many of these challenges and their resulting
impact on overall quality of life and economic competitivenesseiRigion.

FIGURE 13. UNDERLYING BARRIERS TO BROADBAND IN SOUTHWEST NH

Barriers to Broadband in Southwest NH
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Lack of Information

A central barrier to planning for improved and expanded broadband accassghmvest NH is the lack

of information on broadband availability at the street address.|ldvespite recent efforts to track and
map broadband availability, the smallgebgraphy at which praders in the state have publcshared
service information is the census bldek Although this information represents significant
advancements in the collection and dissemination of broadband data, it is limited and has thabpotenti
to overstate the relative availability of broadbaid.

Since 2000, the FCC has systematically collected and compiled data from broadband providers on basic
information about their service offerings to measure broadband deployment and telephone
competiton. Twice a year, the FCC requires certain providersreport information on their
broadband services, including the type of technology, speed, and number of connections. Despite this
process, the information collected, which is considered compeyitaagtsitive data, is withheld from

public disclosure (except in aggregate formhe FCC grants providers the option to request-non
disclosure of some or all of the information shared if public disclosure of this information would cause
substantial harmd the competitive position of the provideHowever, even if it were available for

public consumption, the information collected by the FCC does not provide data at a scale sufficient to
adequately assess service coverage available to consumers in agmmu

The FCC requires provideo share information at thee@sus tract level, which has resulted in an
overstatement of areas served by broadband. For instance, if a provider delivers broadbi@edser

a single customer in a&e@sus tract, theentire tract is depicted as being served, regardless of whether
other businesses dnouseholds in the traaio not have access to broadband or to the same level of
service.

Additionally, the reported connection speed isé@ on the advertised speeds#vice, not the actual

speed received at a location. Many variables, including time of day and type of technology, impact the
actual speed of transmission. These speeds can significantly vary from the speeds advertised by
providers.

In 2010, the NHBMP#Began work to develop a public database on broadband availability in NH. This
G2N]l 2 6KAOK A& LINI 2F beL!Qa {d1FGS . NBFRoOoFYR
broadband inventory and mapping effoitet, this database is also subjextimitations. The NHBMPP
database is reliant on the voluntary submission of broadband service information from providers. While
2O0SN) nn LINPPARSNAE KIF@FS LI NIGAOALI GSR Ay (KS LINE
providers have submittedhfiormation. The data collected from providers, which includes advertised
speeds of transmission and technology type, are processed into the NTIA standardized format of US
Census blocks or US Census road centerlines where blocks are greater than 2 geglara&lttmough

the scale at which information is displayed is more granular than the FCC data, it may also result in an
overstatement of coverage footprints.

20 Census block the smallest geography measured by the U.S. Census Bufid@se blocks are determined by population and can be greater

than 2 square miles in size, especially in less densely populated areas.

2L\, Lehr, T. SmitbhNA SO23 | yR D® wdzdaA 2223 a. NBlI Rol yR a S i Mesdachusetaréchnoldgy OG A 0SS a
Collaborative 2008, http://people.csail.mit.edu/wlehr/LehiPapers_files/Broadband%20Metrics%20Best%20Practices%20Survey%20Feb08.pdf
(accessed September 21, 2013).

22The FCC requires facilitibased providers of broadband conriens of high speed connections (at least 200 Kbps in one direction) to end user
locations, providers of wired or fixed wireless exchange telephone service, providers of interconnected Voice over Irdtyoel $ervice, and
facilitiesbased providers afnobile telephony service in the United States and its territories to complete and submit Form 477.

23 Censugracts are small, relatively permanent statistical subdivisions of a county or equivalent entity that generally have dqogiziat

between 1,0 and 8,000 people, with an optimum size of 4,000 people. A census tract usually covers a contiguous area; howei| the spa
size of census tracts varies widely depending on the density of settlement.
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Given the importance of higtpeed Internetforth&S I A 2y Q& SO2y 2 Yeé elngeforlj dz t A& 2
more granular and accessible broadband availability data is imperative to understanding hdautoad

access is evolving in thed®on. A comprehensive understanding of broadband availability would enable
communities and stakeholders to adeqeigitassess regional broadband needs, address deployment

gaps, and monitor the performance of current and future broadband providers. While the demand for

and potential applications of this data are extensive, the ability of regional stakeholders and
communities to improve the granularity of current datasets is limited.

Within the Southwest Region, opportunities for enhancing broadband availability data are focused on
expanded broadband surveying and mapping efforts. Since 2010, the NHBMPP has stgzblemen
information shared by providers on broadband availability with an online broadband speed test and
survey. Talate 572 speedtests have been submitted to theqgram in the Southwest Regionhis’

data, along with the semiannual survey of CAls inHdkl served as an important tool for crasgecking

and verifying service provider data. The NHBMPP and regional communities should encourage and
promote individuals, providers and CAls to complete and routinely participate in existing survey
methods, suls as the online speed test, as a means of improving the availability of address specific
broadband information.

Lack of Understanding

Although the issue of access to broadband is critically important toRBE@A 2y Qa SO2y2YAO0
competitiveness and qusf of life, it is only one challenge. Limited knowledge and understanding of

how to utilize broadband is as significant of a barrier as broadband availaBiltpmmon theme

identified throughout the focus groups and surveys conducted by SWRPC stfaffrtothis Plan was

the need for an improved understanding of how consumers can use the Internet to their fullest

advantage. Many individuals expressed that they feel they dmilusing thentternet to improve

efficiency and save time and costs; howeteey were unaware of the tools available to do so.

Within the Region, there are programs available that teach skills on how to utilize computer systems and
software; however, there are few opportunities to learn about howse broadband and broadbdn
enabled devices The availability of affordable and accessible broadband education/training
opportunities wouldmprovedigital literacy and awareness.
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Through the NHBMPEhe UNH Cooperative Extensisrprovidingechnical assistance and broadband
digital literacy training to educational institutions, health organizations, local governamehsmall
businesesthroughout New Hampshire. These trainings have been provided free of charge and are held
at the locatim or inproximity tothe organtation(s), group(s) or communitiesceiving the training.
Continuing these trainings or developing similar programs would be a tool to help address the digital
fAGSNI O yR (SOKy2f238& LIN®sEcio@arfedidentsy SSRa 2F (GKS wS§

Policies and Regulations

While it is understood that policies and regulations are important tools for managing development at
the state and local level, there is need for improvements in the regulatory environment goveening th
development of broadband infrastructure in the state. Currently, the process for procuring necessary
permissions to deploy and build a broadband network is both lengthy and dostiy be difficult for
providers to access nduits, ducts, poles andghts-of-way on publicand private lands as the rules
governing the pole attachment process in New Hampsbiten involvelengthy time periods
Streamlining these processesuld potentially lower deployment costs and accelerate broadband
expansion effds.




Currently, state lawf(NH RSA 33:3)mits the ability of municipalities in the state to issue general
obligation bonds for broadband infrastructurddH RSA 33:3 grantsunicipalities or countiethe
authority to issue bonds or notes for the puragaor construction of broadband infrastructure only in
areas not served by an existing broadband carrier or provider. In this statute broadband infrastructure

A4 RSTAYSR lLa abff SldALYSYd FyR T OAfstodxdstBds Ay

facilities, as well as the customer premises equipment used to provide broadband, and any software
integral to or related to the operations, support, facilitation, or interconnection of such equipment,
including upgrades, and any installati@perations and support, maintenance, and other functions
NBIljdZANBR (2 &adzlJLl2NI GKS RStAOGSNE 2F ONRBIF ROl YR®E

This limitation has represented a significant challenge in rural areas where there is limited competition
among the private sector or incentive égpand broadband networks. Without this ability, there are
few options available to communities seeking expanded and improved coverage.

(hallenging Geography

TheSouthwest Region is defined by its hilly, forested terr: According to a report

and rural landscape. This challenging topography and  conducted by the FCC in 2012
population density presents both technological and econor  on broadband deployment in
barriers to deploying broadband infrastructure and servic the United States,

While deploymentosts can vary significantly by technolog approximately 14.5 million
type and location, it is generally more expensive to dep  rural Americans, or 23.7% of
fixedwireline infrastructure (e.g. cable modem, DSL) in ar« 61 million people living in
with greater geographical distances between custorffers. rural areas, had no

broadband. Conversely, only
1.8% of Americans living in
non-rural areas, 4.5 million
out of 254.9 million, had no
broadband access.

In addition to highinfrastructure costs, the low volume o
potential subscribers along these routes presents limit
economic incentive for private service providers to depl
infrastructure in rural areas. According to a report conduct
by the FCC in 2012 on broadband ldgment in the United
States, approximately 14.5 million rural Americans, or 23.
of 61 million people living in rural areas, had no broadband
Conversely, only 1.8% of Americans living inrncal areas, 4.5 million out of 254.9 million, had no
broadband acces$®

As these topographical features ameimportant componentoftheRIA 2y Qa f F yRa Ol LIS
for innovative technology solutions that can navigate challenging terrain and distance with greater ease
and less expense than fixadreline solutions. Advanced wireless technologies, which are generally less
sensitive to population density and easier to install than fixeeline, present an opportunity for
expanded broadband deployment in rural areas. Wireless solutions use radicoovanefrequencies

G2 LINRPGARS I O2yySOlAz2y o6SGs6SSy (GKS Odzad2YSNJ
categorized by those technologies that require-tifisight, where obstructions such as trees and hills
impede service delivery, and those thatru.

Additionally, there are a range of frequencies within which wireless broadband can operate. Higher
frequency technologies, which have more spectrum available, allow for smaller antennas and easier
installation than those with lower frequency. t,tee capabilities of higher frequency systems can be

24 Federal Communications Commissi@onnectingdmerica: The National Broadband Pl&010,http://www.broadband.gov/plan/1%
education/# ednl6(accessed July 17, 2013).
25 Federal Communication Commissiddinth Broadband Progreg®eport, August 2012 http://www.fcc.gov/document/fcelaunchesninth-

inquiry-broadbandavailability (accessed September 21, 2013)
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http://www.broadband.gov/plan/11-education/#_edn16
http://www.broadband.gov/plan/11-education/#_edn16
http://www.fcc.gov/document/fcc-launches-ninth-inquiry-broadband-availability
http://www.fcc.gov/document/fcc-launches-ninth-inquiry-broadband-availability

severely weakened by poor weather conditions such as rain or fog. Especially, when obstructions such
as trees and hills can impede current {ofesight wireless technologies.

In the United Stateshe FCC and NTIA are responsible for assigning different frequencies for specific
uses and licensing the rights to broadcast over these frequenbgeavoid inference, unused space is
assigned between frequencies. In 2008, the FCC agreed to open theed portions of the spectrum,

called White Space, for unlicensed &&€ompanies are now able to track what broadband frequencies
arebeing used for licensed television broadcast so that wireless broadband devices can take advantage
of unlicensed spaceebween these frequencies without fees or permissions. Television White Space
¢SOKy2f 2383 |t &z2CA1Eyz2 RS IIAE SONEAzZIWS/NISNY S o6 yYREARGK | O
on analog televisions. Utilizing this white space for commercial broadbplichéipns is an appealing
opportunity for rural areas because television frequencies have powerful signals that are able to travel
over mountainous and forested terraiflowever, examples of successful applications of White Space
spectrum for broadbandalivery are limited as this is a recent innovation.

Lack of Incentives

Without incentives to encourage broadband deployment in rural communities, it is unlikely that the
Region can create, or maintain, a level of demand needed to attract psecttr interest in expanding

or upgrading broadband infrastructure. As described in the previous section, it can be cost prohibitive
for service providers to expand or upgrade broadband infrastructure in rural areas. Given these
economic challenges, & not surprising that there are limited options &mrcessing broadband in the
Region.

According to the NTIA National Broadband Map, only 34.8% of Cheshire County has access to more than
3 options of fixeewireline broadband providers, compared to 87 @btlillsborough County, the most
densely populated county in NH. Absent competitive
According to the NTIA market conditions, the Southwest Region is challenged with
National Broadband Map, finding affordable and feasible solutions to encourage
only 34.8% of Cheshire County broadband expansion in tserved and underserved areas
has access to more than 3 and upgrades to existing network capabilities.
options of fixedwireline
broadband providers, Potential solutions include encouraging and promoting the
development of open access networks, such as NH
FastRoads. Open access describes networks where the
owner or manager of the network does not supply services
for the network. These services are supplied by separate
retail service providersBy eliminating the economic burden
of building and maintaining network infrastructure, this
model is thought to facilitate increased competition among and entry into the mankbtdadband
providers of all sizesMore information about NH FastRoads is described itHiktory of Broadband
Planningsection of this document.
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compared to 87.4% of
Hillsborough County, the most
denselypopulated county in
NH.

Another opportunity to incentivize further broadband deployment is the development of mechanisms,

similarto Tax Increment Financing Districts, to generate committed revenue streams to support local

broadband initiatives. Tax Increment Financing is a method to use future gains in taxes to subsidize

current capital or community development improvements, whighprojects to create the conditions

for said gains.The community of MoultonborougiNH, located in the Lakes Regideyeloped a

| 2YYdzy Al e .NRBFROoFYR CdzyR Ay wHwnntI 6KAOK Aada AydSy

26 The Federal CommunicationsCO¥ A & & A 2 Y I & htiii: Kviwé. fed. godl/tdDis/Bihéte -space(accessed September 13, 2013)
Zh L GA2yFE ¢SES02YYdzyAOLFLGA2ya LYF2NXIGAZY | RYnkp//ivanwibMhdbahdngsgova b | GA 2y FE . NB I R
(accessed September 10, 2013)



http://www.fcc.gov/topic/white-space
http://www.broadbandmap.gov/

communications infrastructure to underdeloped parts of Tows. The fund ismaintainedthrough
franchise fees paid to the Town by their cable provider. Annually, this fund accrues approximately
$22,500. Currently, the Town is in the process of determining how tatiestthese funds.

Some grant funding is available for broadband expansion efforts. One source of furdir@arriect

America Fundwhichis an initiative by th&CQo expand broadbandapabilities to the estimated 19

million Americans that lack higgpeed mternet. Pations of this fund were used by the NH FastRoads
project to installa middlemile fiber backbonand lastmile fiber, also knownas¥ A 6 SNJ (&n (G K S
parts of western NHIn early 2014Cheshire County partnedevith NH FastRoads and the SWRPC
develop a proposab the FCGF 2 NJ Fdzy RAy 3 (2 SE LInylkandlasmile fibéri w2 | R
infrastructure to five additional communitieg the Region These communities include Walpole,
Largdon, Surry, Alstead, and Marlowlhis expansion of the NFhstRoads network would provide
hundreds of underserved residences with broadband capabilities.
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RECOMMENDATIONS

The following goals, objectives and strategies were developed by SWRPC staff in partnership with the
SWBSG as a means of addressirggchallenges to and demand for improved broadband in the
SouthwestRegion. They are directed at regional organizations, municipalities, CAls, broadband

2AAT ¢CT EUET ¢ OEAO OEA OT EOAOOAI AOAEI AAEI
future and long term prosperity, this Plan is guided by a vision of Southwest New Hampshire

where everyperson has the ability to access and fully utilize a fable, affordable, and
sustainable broadband network.

providers, policy and decision makers, and others to advémecéollowing vision for broadband in
southwest NH:

Four overarching goaisere identifiedfor reaching tis vision. These goals represent broad aims toward
which future efforts should be directed. Each goal is supported by a series of objectives. Objectives can
be viewed as measureable milestones that, once achieved, move an effort closer to reachingda goa
strategy is a plan of action designed to accomplish an objegtheelmplementation Section of this Plan
prioritizes each of the strategies described below and identifies potential partimaeframe and

funding sourcefor employing these action items.

Goals, Objectives & Strategies

Goal 1 Eliminate gaps in broadband availability for all users and provide choices in costjand
quality of service.

Objective 1a: Routinely inventory the geographic availabilitteehdological capabilities of broadband
infrastructure.

A Strategy 1a:i Promote participation inhe NHBMPP Broadband Speed Test and Household
Survey and encourage service providers and others to share these links on their respective
websites.

A Strategyla.ii Continue support for and participati in the NHBMPP Mapping Progrand
surveying of Community Anchor Institutions

A Strategy 1a.iii Encouragservice providers to disclose information on kheation, typeof service
(residential or commeral), and technological capabilities of infrastructure at the address level

A Strategy lav: Work with educational institutions to inventory and map broadbarallability.

Objective 1b: Research and implement diverse technology solutions to expaibdia access.

A Strategy 1b:i Conduct esearcton the most cost effective, scalable, and innovative technologies
and potential applications for the Region.

A Strategy 1b.ii Promote opportunities for connecting fiber technology or other fixeddband
infrastructure to wireless infrastructure



A Strategy 1b.iii Support the merger of fixed and wireless technologies to expand the availability of
service. Especiallin areas where topography islallenge

A Strategy 1bv: Inventory existing assets (e.g. conduit, utility poleder towers) and
infrastructurethat could be used to facilitand expand broadband availability.

A Strategy 1b.v Expand utilization of open access fiber networks and facilities such bl the
FastRoads Network.

Objective 1c: Promote development and use of open access networks.

A Strategy 1c.i $ipport open access netwks and facilities such as IRBistRoads angkpansion
of open access middiamile and lastile fiber networks.

A Strategy 1c:ii Research financing/funding structures and business modelevieloping new or
supporting/expanding existing open access networks and facilities.

A Strategy 1c.ii Market and promote use of open access fiber networks and facilisesvice
providers and consumers.

Objective 1d: Identify incentives to encourage providers to expand broadband infrastructure in areas
unserved or underserved.

A Strategy 1d:i Inventory Community Anchor Institutions to better understand their ptans
increasebroadband access and speeds.

A Strategy 1d.ii Identify &isting or potential financial or regulatoncéntives such as subsidies, tax
credits, or grant opportunities to support broadband expansion efforts.

A Strategy 1d.iii Evaluate the feasibility of egilishing a mechanism to generate committed
revenue streams for broadband initigs.

Objective 1e: Reduce or remove regulatory barriers to broadband development or expansion.

A Strategy le.i Improve, where appropriate, the permitting and appr@vatess to secure pole
attachments, access ROW, and make modifications to and site wireless facilities.
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A Strategy 1e.iildentify and modifyocal regulations that impede or discourage broadband
deployment or expansion

A Strategy le.iiiSupportnitiatives to enhance municipal efforts to finance broadband
infrastructure needs.

=}

Goal 2 Provide and Maintain reliable, highpacity broadband infrastructure and technology i
all areas of the Region over time.

Objective 2a: Regularly upgrade infasture to support the capabilities of availatdehnology and
services.

A Strategy 2a.i Encourage providers to design and implement capacity expansions where they are
most feasible and needed (i.e. unserved or underserved areas).

A Strategy 2a:ii Encourage policies that promote the installation of broadband comdhin
construction occurs in roadway rights of way
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Strategy 2a.ii Promote the inclusion of broadband infrastructure developmentnaaidtenance
in public works projects.

Objectie 2b: Ensure that existing and future broadband infrastructure is resilient, redundant, and has

low latency.
A Strategy 2b:i Encourage municipalities and local businesses to install bpokwgysources,

A

A

generators, etc. to ensure continuous and relidseadband andnternet access during
emergencies and natural disasters.

Strategy 2b.ii Encourage service providers to account for redundancy and resiliency when
planningconstructing and deploying broadband infrastructure.

Strategy 2b.iii Establish best management practices that account for broadteeilibncy and
redundancy and encourage their uas a necessary part of doing business.

Objective 2c: Encourage investments in infrastructure to support security measures.

A

A

Strategy 2c.i Inventory and identify potential public and private funding sourcebrimadband
infrastructure and security

Strateqgy 2c.ii Establish a working group to identifgtential threats angboliciesto enhance
broadband security.

Goal 3. Position broadbd@s a critical utility and a basic requirement for economic
development, community vitality and sustained quality of life.

Objective 3a: Ensure that everyone has the knowledge and understanding of how to utilize and apply
broadband technology and services.

A

A

Strategy 3a.i Develop educational materials that generally describe the importance of
broadband to quality of life @hthe range of applications in whiblbadband can be utilized.

Strateqy 3a:ii Work with regional institutions, organizations, and communities to spdresor
and affordable training opportunities on broadband utilization.

Strateqgy 3a.iii Supporexisting and expanded programs for digital literacy for all levels of
learners in regional educational institutions.

Strategy 3a.iv Identify incentives and support for community anchor institutions and residents to
access affordable and adequate broadd service and technology

Strategy 3a.v Establish high capacity broadband connection centers and/or pubke Wi
networks inappropriate locations such aslage centers and community institutions.

Strategy 3a.vi Identify funding programs famommunity anchor institutions to update, maintain,
and expand broadband technology and devices.

Strategy 3a.vii Share information with New Hampshire Legislatmmg other state and local
officials,on the importance ofmproving access to affordablachadequate broadband services.

Objective 3b: Make information on the location and type of broadband publically available.

A

Strategy 3b:i Establisland maintain gublic database on broadband availability at the address
level.



A Strategy 3b.ii Track and monitor public and private investment in broadband technology
Infrastructure.

Objective 3c: Encourage municipalities to incorporate broadband as a component of local planning.

A Strategy 3c.i Establish guidance materials for municipalities orettging broadbandections of
localmaster plan chapters.

A Strategy 3c.i Establish municipal committees feed on broadband development and
utilization.

Goal 4 Respect those featur¢bat RS FA Y S G KS wS3IA2yQa OdzZ GdzNI €
meeting the broadband infrastructure needs of the future.

Objective 4a: Eparage utilization of broadbarehabled applications to increase community
involvement in town and community functions.

A Srategy 4a.i Establish opportunities for citizens to participate in or view public meetings
remotely.

A Strategy 4a.ii Promote training and education for municipalities on utilizing broadisand
encourage social and civic engagement.

Objectie 4b: Ensure that broadband infrastructure and technology do not detract from the scenic value
of landscapes and rural character.

A Strategy 4b:i Promote colocation of broadband technology and equipment suefreless
antennas on existing structures.

A Strategy 4b.ii Establish guidance for municipalities on local policies or regulations to ensure
protection of scenic viewsheds.

A Strategy 4b.iii Expand existing model telecommunications ordinances to inclsaeya of
broadband technology and infrastructure in addition to telecommunications towers.
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IMPLEMENTATION

Table6 organizes the 42 strategies for improving broadband access and utilization in the Southwest
Region, described in the Recommendations section of this document, by level of priority for the
Southwest Region. The SWBSG worked with SWRPC staff to revisategodze each strategy as
either of high, medium or lower importance for the Region. This determination was based on the
readiness of each strategy for implementation, as well as the importance of each strategy for advancing
the vision, goals and objéees outlined in this Plarinstances in which a strategy is designated lower
priority should not be interpreted as though the action is not important.

The SWBSG and SWRPC staff also identified potential partners that could play a role innguatertaki
facilitating each strategy. These partners range from education institutions, CAls, and municipal officials
located within the Region to UNH, state agencies, and NH legislators. The list of partners is not intended
to be comprehensive nor definitive.

RPN SIFOK adN)rdS3es LKIFIaAy3as wWiS@St 2F FO0GA2yQ |yR
to the relativetime period with which the proposed category is likely to be carried out or pursued. For
example,6short refers to strategies thatouR 2 OO dzNJ 6 A (i K A \ediutEcSersyfoaElsi & S| NE
year timeframe andiong refers to strategies that are not likely to be pursued until 3 years or longer

from the creation of this document.

W[ S@St 2F OGA2y Q NBT Id\Eimaiil be kg jpl&cé A eithdt $e lacalNI G S3 &
regional, state, or national levellost strategies have multiple levels of action identified, as a strategy

might be most relevant to the Region but impact municipalities at the local level as weirinTdmy

geographic area or level of action is noted with a closed circle. Secondary geographic levels of action

are marked with an open circle.

Relevant sectors include economic, education, government, health, public safety, and residential.

NJ

£

Similari 2 Wt S@St 2F | O A 2  Eirdle iRIBate® Wiich Setors wo@d® ost Of 24 S

impactal or involved with a strategy, while@ apen circle notes sectors that might be impacted but to
a lesser extent than the primary sectoM/hile specific grategiesmight result in improvements that
impact all sectors, this field is intended to highlight which of the sectors woniddidirectly impacted

by the strategies proposed. Still, matrategies included in Tall@re likely to involve multipsectors.

The numbers and letters preceding each strategy correspond to the goal and objective for which the
strategy is related to in the Recommendations section of this Plan. For example, the combination of
WMl PAQ 0STF2NB | isdsistilegy 5 mhdeEobjactivé & af§oalda G KI G (K



TABLE 6. SOUTHWEST REGION BROADBAND STRATEGY IMPLEMENTATION MATRIX

Priority

Phase

Strategy

Level of
Action

Relevant Sectors

Government

Potential Partners

High Short la.iv. Work with educational O0Regi Higher Education Look to Dartmouth Atlas
institutions to inventory & map | 2 L o c a B . . Institutions; High as model for this strategy.
broadband availability. 0 o o Schools; Cooperative

Education Programs

High Short- le.i. Improve the permitting & | 0 St a't NH PUC; NH Legislature;

Med approval process to secure OLocal SWRPC; NH
pole attachments, access 5 Telecommunications
ROW, & make modifications Advisory Board; NH
to & site wireless facilities. OEP; Broadband
Providers; Municipalities
High Short- 3a.iii. Support existing & O0Regi Educational Institutions
Long expanded programs for digital | 3L oc a or organizations; UNH
literacy for all levels of 3St at 5 5 5 CE; UNH; CAls
learners in regional
educational institutions.
High Short; 1b.iv. Inventory existing O0Loc g Municipalities; Existing
Ongoing | assets (e.g. water towers, 3Reqgi Broadband Providers;
conduit, utility poles) & Educational Institutions;
infrastructure that could be E é é RPCs; NH PUC
used to expand broadband
availability.
High Short; 1b.v. Expand utilization of 0St at Municipalities; CAls; NH
Ongoing | open access fiber networks & | 3 L o ¢ Legislators; NH PUC; NH
facilities such as NH 3Reqgi & e @ Fast Roads
FastRoads.
High Short; 1d.ii. ID existing or potential O0Regi RPCs; UNH; UNH BCoE;
Ongoing | financial or regulatory 0St at NH DRED; UNH CE; NH
incentives such as subsidies, 3Loc g OEP; NH Legislators;
tax credits, or grant Municipal Officials
opportunities to support e S S
broadband expansion efforts.
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Public Safety

Priority | Phase Strategy Action Potential Partners Notes
High Short; 3a.i. Develop educational 3Loc g UNH CE; NH OEP; UNH;
Ongoing | materials that generally ORegi SWRPC; UNH BCoE; NH
describe the importance of 0St at Municipal Association
broadband to quality of life & 3 3 3
the range of applications in
which broadband can be
utilized.
High Short; 3a.ii. Work with regional 0Loc UNH CE; SWRPC;
Ongoing | institutions, organizations, & ORegi Municipalities; CAls; NH
communities to sponsorfree & | 2 St a 5 5 5 Municipal Association;
affordable training Educational Institutions
opportunities on broadband
utilization.
High Short; 3a.iv. ID incentives & support 0Loc Broadband Providers;
Ongoing | for CAls & residents to access | 0 Re g i CAls; Municipalities;
affordable & adequate 0St a Chambers of Commerce;
broadband service & 0| 0 0 Charitable-Giving
technology. Organizations; State
Agencies; UNH BCoE
High Short; 3a.vii. Share information with 0St a NH Legislators;
Ongoing | NH Legislators and other 3Loc Municipalities; SWBSG;
state/local officials on the 3Regqgi 5 SWRPC; UNH; CAls
importance of improving
access to affordable &
adequate broadband services.
High Short; 1c.iii. Market & promote use of | 6 L 0 c NH FastRoads;
Ongoing | open access fiber networks & | 0 Re gi Municipalities; CAls;
facilities to service providers & | 2 St a 3 | 3 3 Media Outlets; Chambers
consumers. of Commerces;
Broadband Providers
High Short; 1d.i. Inventory CAls to better O0Loc CAls; RPCs; Educational | This strategy relates to
Ongoing | understand their plans & O0Regi institutions; having an understanding
projects regarding increasing 3St a 0 0 0 Municipalities; State of what is needed by CAls
broadband access & speeds. Agencies to plan for and make
improvements.




Priority

Phase

Strategy

Level of

Relevant Sectors
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Public Safety

Potential Partners

High Short; 2a.i. Encourage providers to 0St at Service Providers;
Ongoing | design & implement capacity 3Loca Municipalities; NH
expansions where they are 3Regi Legislators
most feasible & needed (i.e. & @ é
unserved or underserved
areas).
High Short; 2a.ii. Encourage policies that O0Loc NH DOT; Municipalities;
Ongoing | promote the installation of 0St at NH PUC
broadband conduit when 5
construction occurs in
roadway rights of way.
High Short; 2a.iii. Promote the inclusionof | 6 L o ¢ Municipalities; NH DOT;
Ongoing | broadband infrastructure 0St at 5 NH PUC
development & maintenance 0
in public works projects.
High Short; 2b.ii. Encourage service 0OLoca Broadband Providers;
Ongoing | providers to account for O0Regi Municipalities; NH
redundancy & resiliency when | 0 St a't Legislators
planning, constructing & & e é
deploying broadband
infrastructure.
High Short; 3a.vi. ID funding programs for | 0 Re g i CAls; Broadband
Ongoing | CAls to update, maintain, & 0St at Providers; UNH;
expand broadband technology | 3L oc a 5| s 5 SWRPC; UNH BCOoE;
& devices. Municipalities; State
Agencies
High Short; 3b.i. Establish and maintaina | 0 Re g i UNH; SWRPC;
Ongoing | public database on broadband | 6 St a't Municipalities; Realtors;
availability at the address level | 3 L o ¢ a Chambers of Commerce;
for Region and state. o o o Economic Development
e = e Groups; NH PUC,; CAls;
Large Employers; State
Agencies;
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Priority

Phase

Strategy

Level of
Action

Relevant Sectors

Government

Public Safety

Potential Partners

Notes

High Med; 2b.iii. Establish best UNH; UNH BcoE; NH BMPs could be for both
Ongoing | management practices 3Loca Legislators; NH DRED; consumers and providers.
(BMPs) that account for NH PUC; Municipalities BMPs could provide
broadband resiliency & guidance for towns to
redundancy & encourage their manage and address
use as a hecessary part of é é é issue of broadband
doing business. availability, including how
to communicate with
providers, access grant
funds, etc.
High Ongoing | la.i. Promote participation in 0Loca UNH; Municipalities;
the NHBMPP Broadband 3Regqgi RPCs; Media
Speed Test and Household 3St at Companies; Broadband
Survey and encourage service 3 3 3 Providers
providers and others to share
these links on their respective
websites.
High Ongoing | la.iii. Obligate service 0St at NH Legislators; NH
providers to disclose 3Loca Public Utility Commission
information on the location, 3Regqgi (PUC)
type of service & technological | 3 Nat i 3 3 3
capabilities of infrastructure at
the address level.
High Ongoing | 4b.i. Promote colocation of 0Loca Municipalities; NH PUC;
broadband technology & 0St at NH Legislators
equipment such as wireless 3Regqgi o]
antennas on existing
structures.
Med- Short 3c.i. Establish guidance 0OLoca SWRPC; Municipalities;
High materials for municipaliteson | 2 Re g i NH OEP
developing broadband 3St at
sections of local master plan 0
chapters.
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Priority | Phase Strategy Action Potential Partners

Med- Short; le.iii. Support initiatives to 0St at NH Legislators;

High Ongoing | enhance municipal efforts to 3Loca . Municipalities
finance broadband 0
infrastructure needs.

Med- Short- 3c.ii. Establish municipal O0Loca Municipalities; SWRPC

High Med committees focused on .
broadband development & 0
utilization.

Med Short 4b.iii. Expand existing model 0OLoca SWRPC; NH OEP;
telecommunications 3Regi Municipalities
ordinances to includearange | 2 St at
of broadband technology & o]
infrastructure in addition to
telecommunications towers.

Med Short le.ii. Identify and modify local | 6 L o c a Municipalities; RPCs;
regulations that impede or 3Regi 5 Educational Institutions
discourage broadband 0
deployment or expansion.

Med Short 4b.ii. Provide guidance to 0Loca SWRPC; NH OEP;
municipalities on developing 3Regi Municipalities
local policies or regulationsto | 2 St a't 5
ensure protection of scenic
view-sheds.

Med Short- 1d.iii. Evaluate the feasibility O0Loca Communities that have

Med of establishing a mechanism 3Regi successfully established
to generate committed Broadband Funds;
revenue streams for Municipalities; SWRPC;
broadband initiatives. 3 CAls
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Public Safety

Priority | Phase Strategy Action Potential Partners Notes
Med Med 1b.ii. Promote opportunities O0Loca Municipalities; NH PUC;
for connecting fiber 3Regi State Agencies
technology or other fixed 0St at 3 3 3
infrastructure to wireless
infrastructure.
Med Med- 1c.ii. Research 0St at UNH BCoE; Economic
Long financing/funding structures & | 6 Re g i Development
business models for Corporations;
developing new or expanding A é Municipalities; NH
existing open access networks FastRoads
& facilities.
Med Med- 3a.v. Establish and encourage | 0 L o c a Municipalities; CAls;
Long high capacity broadband ORegi Businesses; Chambers of
connection centers &/or public Commerce; Educational
Wi-Fi networks in appropriate o] 0] Institutions; Libraries
locations such as village
centers & community
institutions.
Med Med; 1c.i. Support open access 0St at Legislators; This strategy should be
Ongoing | networks & facilities & 3Regi Municipalities; considered a high priority
expansion of open access Broadband Providers at the state level.
middle-mile & last-mile fiber el E
networks.
Med Med; 3b.ii. Track & monitor public& | 0 St a't UNH BCoE; SWRPC,;
Ongoing | private support for broadband | 3L o c a 3 | 3 3 Municipalities; CAls;
technology infrastructure. 3Regi Broadband Providers
Med Long 1b.iii. Support merger of fixed | 0 L o ¢ a Broadband Providers;
& wireless technologies to 3Regi Municipalities; NH PUC
expand the availability of 3St at
service; Especially, in areas E E E
where topography is a
challenge.
Med Ongoing | la.ii. Continue support for & 0St at UNH; SWRPC; CAls;
participation in the NHBMPP 3Regqgi . 5 . Broadband Providers
Mapping Program & surveying 0 0 0
of CAls.




Relevant Sectors

= =
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Level of 2 =

Priority | Phase Strategy Action 8 & Potential Partners

Med Ongoing | 2b.i. Encourage municipalites | 0 L o c a Municipalities; CAls;
& local businesses to install ORegi SWRPC; Chambers of
backup power sources, 3St at Commerce; Economic
generators, etc. to ensure o o Development
continuous & reliable é ° ° Corporations; Public
broadband access during Safety Institutions
emergencies & natural
disasters.

Med- Med 2c.i. Inventory & ID potential 0St at Municipalities; SWRPC;

Low public & private funding 3Regi CAls; UNH; UNH BCoE
sources for broadband g | @ ES
infrastructure & security.

Med- Med- 2c.ii. Establish a working 0St at NH Department of

Low Long group to ID potential threats Safety; NH PUC; NH
and policies to enhance TAB; Broadband
broadband security. E é E Providers; NH DRED;

UNH; UNH BCoE; NH
Municipal Association

Low Short- 4a.i. Establish opportunities O0Loca Municipalities;

Med for citizens to participate in or 5 Broadband Providers;
view public meetings CAls
remotely.

Low Short- 4a.ii. Promote training & 0OLoca UNH CE; Educational

Med education for municipaliteson | 3 Re g i Institutions; CAls;
utilizing broadband to 3St at 0 SWRPC; Municipalities
encourage social & civic
engagement.

Low Ongoing | 1b.i. Conduct researchonthe | 0 St a't UNH Broadband Center An example would be to
most cost effective, scalable 3Regqgi of Excellence (BCoE); research how white space
and innovative broadband Broadband Providers; technology or Super WiFi
technologies and potential Technology Industry could be developed in the
applications for the Region. 0 3 3 Representatives Southwest Region. This

is a lower priority for the
Region but considered a
high priority for the state
to pursue.
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CONCLUSION

This Plan is intended to be a dynamic document thét tse periodicallyrevisited and updated to
address developments in technologies and to recognize opportunities that were unforeseen at the time
of its development.The objectives and proposed strategies identified in thisdPamiewed asealistic

and feasible measurésr improving the landscape of broadband in 8muthwest Region ovére next

five yearsand beyond They are directed amunicipalitiesbusiness and institutional leadeGAls,
broadband providerslected officialsand others to consider, pursue,dor support their efforts to
increase access to atfike utilization of high quality broadband in the Region.

Today and in the foreseeable future, high speed broadband is required for maintaining vibrant
economies, competitive communities, and overall quality of life. Due to our relatively lower
development densities, topography, tree cover and other varialllessgammunities, businesses, and
residents of Southwest New Hampshire are challenged to advocate for quality broadband infrastructure
and service at affordable rates. Tdwntent ofthis Planisintended to provide a thoughtful framework

for keeping us fagsed on ensuring attention to this important initiative.
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APPENDIXA. PROJECT BACKGROUND

The Southwest Region Broadband Plan was developed with support from the New Hampshire
Broadband Mapping and Planning Program (NHBMPP). The NHBMPP is a comprehensive initiative that
began in 2010 with the goal of understanding where broadband is curessatiiable in the state, how

it can be made more widely available in the future, and how to encourage increased levels of broadband
adoption and usage. Funded through the National Telecommunications and Information Administration
(NTIA), the NHBMPP is pafta national effort to expand broadband access and adoption.

The NHBMPP is managed by the GRANIT (Geographically Referenced Analysis and Information Transfer)
System within the Earth Systems Research Center at the University of New Hampshire (Ublld), and
collaboration of multiple partners. These include the NH Office of Energy and Planning (OEP), NH
Department of Resources and Economic Development (DRED), UNH Cooperative Extension (UNHCE),

'bl LYF2NXIGAZ2Y ¢SOKy 2t 23 dnaldlaimihglcémmissiofisRRACK.S adl (4SQa

The NHBMPP is comprised of several components, including a broadband availability inventory and
mapping effort and a suite of planning and technical assistance initiatives. Following are brief
descriptions of these conopents as well as an overview of the broadband planning initiative.

Mapping

In 2010, UNH GRANIT, the RPCs, and other partners began an inventory and mapping effort aimed at
better understanding the current availability of broadband throughout stete through several
projects and activities, which include:

1 Collecting data serainnually from the public and commercial entities that provide broadband
services in New Hampshire on the location, type and speed of broadband technology available;

1 Refiring the information collected on broadband availability by initiating a series of verification
efforts, including map verification with community collaborators, online speed tests and user
surveys, a statewide cell phone reception study, and other retatidties;

1 Surveying and mapping broadband availability at community anchor institutions (CAls) such as
schools, libraries, hospitals, public safety facilities, and municipal buildings;

Developing the first public master address file of householdsld@atrural census blocks;
Collecting and hosting a statewide inventory of cable franchise agreements; and,

Sharing information and data on broadband availability with the NTIA and the Federal
Communications Commission (FCC) on a-aemial basis for giusion in the National
Broadband Map.

Technical Assistance and Training

UNHCE has taken the lead on developing and administering technical assistance and training
opportunities to help businesses, local governments, organizations and individuals better understand

GKS AYLRNIIFIYOS 2F I yR | LLX NOhdndtigitiésiundersakeh liyNBHCRO | YR A Y
through the NHBMPP include:



1 Assessing the broadband training and technical needs of stakeholder groups including
educational institutions, small business, municipalities, healthcare providers and organizations
to determine topics stakeholders would like to receive training on and applications that would
be of use to stakeholders;

1 Developing tools and learning modules on topics related to broadband utilization and adoption
ddzOK & a[ SOSNI IAy 3T y.2NRIOR BISYHFS f RAIVISNHIEZ G & t 9D
2y GKS S5A3AGIE al L¥EIXI YR G¢KNBS CNBS 21rea
and,

1 Delivering workshops, training and technical assistance to broadband stakeholder groups to
support increased broadbaradioption and use.

Capacity Building

A third component of the NHBMPP, capacity building, is focused on the development of tools and
resources necessary to implement broadband projects within communities and regions across the state.
The Diector of Broaband Technology, DRE&hd project staff from UNHCE and UNHIT, are working
together to enhance broadband capacity by:

1 Encouraging collaboration to establish best practices in policy management, financial
resources, and advocacy for business and resalésbadband;

Tracking and reviewing legislation related to broadband and telecommunications;

22NJAYy3a gAGK GKS bl ¢St SO2YYdzyAOlF iAz2zya ! ROA
broadband infrastructure and promote access to affordable and reliadeanced
telecommunications services;

1 Researching successful community broadband solutions and funding options, including and
aggregating them into a toolkit on broadband solutions and funding for NH; and,

9 Establishing a Resource Team, who will waitk RPCs and broadband stakeholder groups to
identify communities prepared to initiate their broadband plans and provide assistance with
community broadband decision making.

Southwest New Hampshire Broadband Plan

Planning

In 2011, NHBMPP partners engaged in a-year effort aimed at incorporating the information and
momentum gained during the mapping activities to better understand current broadband availability in
New Hampshire and plan for increased broadband adoptiwh @tilization through outreach,
community engagement, and surveying activities.

As part of an effort to gain a better understanding of broadband at the regional level, each RPC
developed a broadband stakeholder group (BSG), comprised of individuetergimg a wide range of
sectors, which met quarterly. The BSGs have played a vital role in assisting RPCs in assessing the need
for improved broadband capability, availability, and affordability. The BSGs helped RPCs develop a list
of broadband needsra barriers to broadband adoption and utilization. They also assisted with
developing goals, objectives, and strategies to overcome barriers in each region.



A major undertaking of the broadband planning component was a de&$ed analysis. This ady
involved developing and facilitating focus group meetings, structured interviews, and other methods to
identify broadband needs and challenges specific to various sectors, including healthcare, education,
local government, economic development, andlpusafety. Each RPC conducted focus groups or
interviews with representatives from these sectors to better understand the importance of broadband
accessibility to each sector.

Additionally, each RPC held public forums throughout the course of tleeprdjhese forums were an
opportunity to share information regarding ongoing broadband efforts in the region, progress of the
NHBMPP, and to receive feedback from community members regarding broadband availability.

Information gathered from the actiiés described above led to the development of nine regional
broadband plans in NH. Each RPC reviewed and analyzed data collected through the mapping efforts,
outreach activities, sectdrased analysis, as well as public forums to develop comprehensireeiis

that highlight the current landscape of broadband availability in the state and identify ways to increase
broadband adoption and utilization. The regional broadband plans serve as guidance documents for
communities, policy makers, businesses,tunstns, and residents to better understand the availability

and need for and utility of broadband now and into the future. All nine plans are to be compiled into a
statewide broadband planning document by OEP.
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APPENDIX BUNDERSTANDING BROADBAND
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always on and is faster than dilld Ly G SNy SG | 00Saao ¢KS b¢L! RS
communications systems capalotieproviding higkspeed transmission of services such as data, voice,
video, complex graphics, and other dat&d OK Ay F2NX I A2y 2@SN) (i*kK& LyGS
our technology capabilities are continually changing, it is important to defindodsatband is so that
stakeholders can determine where broadband is currently available, and how it can be made more
widely available to more people.

NEIFROFIYR A& RSTAYSR Ay (GSN¥a 2F K2g FlLad GKS o
from the Internet. Download speed is the rate that a computer receives data from the Internet while
upload speed is the rate at which a computer can send data. The speed at which information can be
transmitted depends on bandwidth. Bandwidth is the trandorissapacity of an electronic pathway.

That capacity can be described in terms of how much data, measured in bits, can be transmitted per
second, and is reported in kilobits (Kbps), megabits (Mbps), and gigabits (Gbps). NTIA defines broadband
as providig a minimum speed of 768 Kbps download and 200 Kbps upload. Most broadband
technologies have different downloading and uploading speeds, with upload speed typically being more
limited. As technology and applications continually change, there are nfangrdifypes of broadband

services as well as resulting speeds and functions for using the Internet.

Although NTIA defines broadband at a 768 Kbps minimum download threshold, download speeds up to
3 Mbps have limited functionality. At up to 3 Mbpsiinét users are able to use wdlased email, send

and receive small to mediusized documents, and browse the web. However, operating multiple
functions may cause potential slowness, making it difficult to conduct necessary business and education
operatiors. Today, in order to use many Internet applications successfully, a minimum download speed
of 3 Mbps is required. From 3 Mbps to 6 Mbps download speed, and 1.5 Mbps to 3 Mbps upload speed,
users can send and receive photos and word documents through, @maduct multiple functions
simultaneously, and access small window videoconferencing, such as Skype. At 6 Mbps to 10 Mbps
download and 3 Mbps to 6 Mbps upload, users can send and receive large documents and files, such as
small videos, andcanaccés& SA NJ O2Y LI yeQa ySig2N] 6KAES (NI @St
of operation that is similar to being in the office. Also, higher quality videoconferencing can be
conducted allowing businesses to communicate with clients, partners, and empldye®8 Mbps to

25 Mbps download and 6 to 10 Mbps upload, telemedicine and telehealth applications are possible and
remote education, professional development, and workshops can occur in high definition (HD) quality.
At 25+ Mbps download and 10+ Mbpsagd, real time HD medical imaging and consultation can
occur?® As Internet technology and applications continuously emerge and evolve it takes much more
than the minimum broadband threshold to operate successful businesses, and provide relevant
educationand quality medical care.

Southwest New Hampshire Broadband Plan

The NHBMPP developed a matrix to assist stakeholders in understanding the many levels of broadband
available in the state of New Hampshire today, and the typical functions a user might be able to perform
within a range of downlkd and upload speed tiers. Using these tiers, the NHBMPP has established
ONBFROFYR I OIAfIH-aSNBIBBRIO d&FRENBENBEIRY: YR 64
broadband service. The table below is a condensed version of the NHBMPP matrix.

284 NBFROoFYRY !'a RSTAYSR o6& GKS bl .NsRHaRpshirgBtoadbandMEpping and PlaningPlogfamA y 3t NEB| S —]
February 15, 2012yttp://iwantbroadbandnh.com/plannineand-assistance(accessed July 17, 2013).

24 NBFRolFYyRY !4 RSTAYSR o6& (KS bl .Ns\PHaRpshirg BtoadbhandIMEpping andrifilg Prograny y A y 3t NEB
February 15, 2012yttp://iwantbroadbandnh.com/plannineand-assistance(accessed July 17, 2013).
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FIGURE 4. NHBMPP BROADBAND DEFINITION MATRIX

Tiers of Download Typical Functions / Use
Service Speed functions additive to level above

I Send/Receive medium to large-size documents or
files

9 Streaming content, downloading High Definition (HD)
content, speed a concern

9 Low quality, small window videoconferencing

1 Send/Receive large documents or files (small videos)
1

1

1

Streaming HD
Virtual Private Network (VPN) access for remote work
at speed critical to job function

Multi-player online gaming

Source: New Hampshire Broadband Mapping and Planning Program http://www.iwantbroadbandnh.org

How Broadband Works
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typically muni@al libraries and Town offices, hospitals and schools, emergency services and public

safety operations, and large businesses that have the means and capacity to access bitoastxhnd

services. The majority of home and small business users rely ontth@léabosts, Internet service

providers (ISPs), to obtain broadband servites.

30 State of New Hampshire, Department of Resources and Economic Develoanaefihe Telecommunications Advisory Board, State of New
Hampshire Broadband Action Plan: Appendi2@08,http://www.nheconomy.com/uploads/Broadbanéction-PlanAppendces.pdf. (accessed
July 17, 2013).



http://www.nheconomy.com/uploads/Broadband-Action-Plan-Appendices.pdf

FIGURE 5. UNDERSTANDING THE 6 MDLE MILEGAND 6 AST MILEO

“LastMile”
Connecting
Homes and
Businesses
,’ " COMMUNITY-LEVEL VIEW
I wpoicisss  Libraries \\ Hospiltle SRR Homes &
'l e \ [1'j| s Viasmoniong Businesses

U | S EACIEA
Schools
g N CIEIEY

Leaming

uBioB/B o C Semvices
u Infemet Access
u Telework

Source: http://www.whitehouse.gov/sites/default/files/20091217-recovery-act-investments-broadband.pdf

There are many different broadband delivery technologies. These technologies can be separated into
two major categories of wired and wireless broadband. Wired technologies include Digital Subscriber
Lines (DSL), Cable Modem, Fiber Optics, Leased Lnesard Broadband over Powerline (BPL).
Wireless technologies include mobile wireless (3G, 4G, LTE, WiMdsi), sétellite, and Wireless
Internet Service Providers (WISPs)ired broadband technologies bring a wire connection to the
home or busines€ften, a WAFi router is used by the subscriber to share the Internet connection
wirelessly among different devices within the home, such as a laptop computer or tablet.

Digital Subscriber Lines (DSL) and Cable Modem are wired technologies commaoyyrasigntial

and small businesses. DSL uses copper phone lines to deliver diremt;@ree connections to the

Internet, allowing users to not have to share bandwidth with neighbors. Users must be located within
18,000 feet (3.4 miles) of aphonedoth y @8 Qa OSY(iN}rf 2FFAOSI 6KAOK YS]|
remote areas? The most common DSL connections are asymmetric, with networks offering more
bandwidth and faster speeds for download compared to upload, since residential users predgminatel

are downloading more information from the Internet than uploading. Symmetric types of DSL provide
Sljdz- f o0FyYRGARGK F2NJ dzLJ 2+ RAy3a | yR R2gyf2FRAY3
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Cable Modem, which is typically faster than a common, asymmetric DSL connection, uses the cable
network to deliver broadband to users. Cable networks are a shared connection, so speeds can slow
during peak usage times due to congastwhen people in the same neighborhood are online. Fiber
optic systems use lasers across very thin strands of glass creating reliable, resilient technology that has
an extremely high capacity for speeds and data transmission. There is a high cegedssitbilaying

out the fiber network but once in place the system can be easily upgraded and maintained, with lower

g2 ANBEt Saa Ungtiug Ny Sodal SeRelaBce hitp://www.ilsr.org/content-types/factsheetsresourcearchive/?contenttype=fact
sheetsresourcearchive&initiative=broadbandaccessed June 2013).

R KdZFFadltts Atttz az2yAOb . I oAy SIheNaftidhal iCohinercelESt@idnangiative/ 2 yy SOGAY I / 2 YYdz
http://www.connectingcommunities.info/ (accessed July 2013).
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operating costs than DSL, cable, or wireless netwdrBslilding out the fiber network is currently the
most effective means to providbe highest capacity broadband.

Wireless broadband is available through many technologies, including mobile wirelegssatéllite,

and WISPs. Unlike wired technologies, which bring wires directly to a location, wireless technologies use

radio frequencies through transmitters and receivers to deliver broadband. Wireless broadband can be
categorized as wireless networks or satellite. Cell phones, and other mobile devices, use mobile wireless
licensed technologies such as 3G, 4G, LTE, WiMax, andetiierks. WICA 2 NJ WK2 G aLl2daQ | NB
to broadcast the Internet for several hundred feet. They are used by public and private networks,

including businesses for their employees or retailers for their customers, who connect to the Internet

using but-in WiFi cards in their mobile devices (e.g. laptops, tablets, or cell phones, etc).

WISPs are designed to cover large areas usingoemultipoint networks to broadcast wireless data

up to 20 miles. A signal is broadcast from a base statiomsardeived by a fixed wireless antenna

Y2dzy G SR 2y | OdzalG2YSNRa LINSHoBpbtSaadba WISP cab 2ndbleia/ | G A 2 Y
Neighborhood Internet Service Provider (NISP) or-&i Wotzone. A \AHi Hotzone can cover an area

such as a neighborhooghopping mall, or campgroudi.2 L{t ySdig2NJ a OFy LINRJARS
solutions and broadband availability to rural areas where it is oftenpcolsibitive to build wired

networks.

Satellite Internet users send and receive information via small disstedled on the premises to a
satellite in space which retransmits the signal to a network operation center that is connected to the
Internet. Satellitdbased Internet connection can be interrupted by objects and weather, and broadband
upload speeds artypically slower than wired or other wireless netwotk&Vhile wireless broadband

can offer mobility and access for rural locations, wireless connections are unlikely to overtake the wired
network which is likely to maintain higher speeds and lower costs, especially when compared to a
ubiquitous fiber networkWireless and wired broadband networks can be thought to complement each
other to create available broadband Internet connecti#ns.

Why Broadband Is Important

NEFROFYR A& Ay Hnamn 6KFG St SOGNRDredessityidsda (2 bSs
predominantly rural state, the availability of higjreed internet is one of the most significant factors
that will impact the ability of communities to achieve economic growth and maintain quality of life. In
a relatively short period of time, fast angliable broadband has become essential for economic and
community development and is critical infrastructure for public safety, education, health care, business
and government operation¥.

Communities today face many challenges: a competitive global tpladez an aging population; the

need for a bettetfeducated and betteprepared workforce; and, access to health careese issues are
magnified in rural areas as the distance between households and services makes it difficult to access
certain resourceand opportunities. The financial resources traditionally available to overcome these
challenges are often unavailable to rural communities and regidfsw solutions are required.
Broadband can help community leaders find innovative solutions to thafienges.

B NBF ROl YR m™n mI-Relidnge atib:AviwdziisSorgeéntddit-fy@$/fact sheetsresourcearchive/?contenttype=facsheets
resourcearchive&initiativebroadband (accessed on July 17, 2013).
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http://www.connectingcommunities.infb. (accessed July 2013).
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http://www.connectingcommunities.info/ (accessediy 2013).

g2 ANBE Saa Ingtitut WL Sedl SeRalianEehttp://www.ilsr.org/content-types/factsheetsresourcearchive/?contenttype=fact
sheetsresourcearchive&initiative=broadbandaccessed June 2013).
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http://www.uwex.edu/broadband/documents/BCCBUWEXFAQ rev 11 18 10withmajfgutiessed June 2013).
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There is no doubt that we live in an information society, and broadband connects us to opportunities
and services. Whether this is training for a new skill, a new language, or completing an online course
broadband facilitates the accessmfbrmation in many different form®.1n 2010, it was estimated that

there were almost 200 million Americans with access to broadband at home, up from 8 million3h 2000.
While this is an impressive increase, there are still many Americans withiesidiicess to broadband
services. In New Hampshire, access varies from good coverage and availability in denser areas of the
state to areas of userved and undeserved communities in the northern, western and eastern parts

of the state. This varialtjlican lead to disparities in economic opportunity, education, community
vitality, public health and safety, and quality of life.

Education Sector

Broadband is an important tool to enhance access to and improve the quality of education at all levels.
Broadbandenabled teaching and learning has the potential to extend learning beyond the limits of the
classroom, provide more customized learning opportunities, and increase the efficiency of school
systems® The availability of a wide range of internet khsesources such as distance learning
programs, online learning modules, and digital textbooks allows students to engage in multimedia
lessons, take virtual trips, and communicate with classrooms in other parts of the world. These tools
offer educators glatform to share curricula and provide adult learners easy access to professional
development or educational opportunities online.

However, as teaching and broadband technology become increasingly intertwined, students lacking
access to adequate brobdnd both in school and at home will be unable to keep up with educational
GNBSYyRa |yR LRGISyGAlrttesr o6S fSaa LINBLINBR GKIyY
Educational Technology Directors Association recommends-tt#asghools have accassbroadband

speeds of 100 megabits per second for every 1,000 students and staff by the year 2014 and 1 gigabyte
per second by 201 Although most schools provide some level of internet access, too often the speeds

of these connections fall short of atis considered appropriate or necess#ryhis need for improved
broadband connections in schools will only increase over time; especially, as educators transition to
web-based content and resources and more states require online assessments and testing

Not only does the availability of reliable broadband technology offer advances in education, it is
imperative to the economic welfare and leteym success of our state and natitRarticipation and
competition in the global economy is increasinglyedalent on twentyfirst century skills, including the

ability to effectively use technology and navigate the digital w6fdoviding access to learning
opportunities that address these skills can help empower students to actively engage in an increasingly
technologydriven and digital culture.

BS5 | GAR PIKRSM&ES LY ONBFAAYI . NBI ROl Yy RAHoRGMBUK® y &2 LYLERNIFyG G2 {20AaS8de
http://broadband.about.com/od/barrierstoadoption/a/Whyls-IncreasineBroadbandAdoptionSelmportantTo-Society.htm (accessed July

2013).

39 Federal Communications Commissi@onnecting America: The National Broadband P2&i.0,http://www.broadband.gov/plan/1t

education/# ednl16(accessed July 17013).

40 Federal Communications Commissi@onnecting America: The National Broadband P28i.0,http://www.broadband.gov/plan/11

education/# ednl16(accessed July 17, 2013); Unitéational Educational, Scientific, and Cultural Organization, Techn@oagdband and

Education: Advancing the education for all agen#n. 2013ttp://unesdoc.unesco.org/image§021/002196/219687e.pdf(accessed July 17,

2013).
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State Education Directors Technology Associa0t2 http://www.setda.org/web/quest/broadbandimperative(accessed July 17, 2013).

2/ ® C2ES Wo 2 fGSNAZ Do CfSGOKSNI YR 5¢ [ SOIPEJdCGHORY .LNEFINR & HiyNRIzOWI YWINSN
State Education Directors Technology Associa@0t2 http://www.setda.org/web/guest/broadbandimperative(accessed July 17, 2013).

43 Federal Communications @mnission,Connecting America: The National Broadband P28i.0,http://www.broadband.gov/plan/1%

education/# ednl16(accessed July 17, 2013).

44 Charles M. Davidson and Michael J. 8eeiti, The Impact of Broadband on Educati@nReport to the U.S. Chamber of Commerce, Dec. 2010,
http://www.uschamber.com/sites/default/fies/about/US Chamber Paper on Broadband and Educatian(@cfessed July 2013).

C
3
a
o

=

S
Q0
©

T

o)

S
o0

o
=
e

(%))

Q.

=

S|
T

=

]
pza
-

(%))

3]

=
d=
=

>

o)
N



http://broadband.about.com/od/barrierstoadoption/a/Why-Is-Increasing-Broadband-Adoption-So-Important-To-Society.htm
http://www.broadband.gov/plan/11-education/#_edn16
http://www.broadband.gov/plan/11-education/#_edn16
http://www.broadband.gov/plan/11-education/#_edn16
http://www.broadband.gov/plan/11-education/#_edn16
http://unesdoc.unesco.org/images/0021/002196/219687e.pdf
http://www.setda.org/web/guest/broadbandimperative
http://www.setda.org/web/guest/broadbandimperative
http://www.broadband.gov/plan/11-education/#_edn16
http://www.broadband.gov/plan/11-education/#_edn16
http://www.uschamber.com/sites/default/files/about/US_Chamber_Paper_on_Broadband_and_Education.pdf

Health Sector

With increasing and changing health needs, ranging from risinth ltaak costs, to managing chronic
illnesses, to meeting the needs of an aging population, and a shortage of specialists in rural locations,
broadband Internet plays an important role in how these issues are addressed. Many emerging
technologies and appaches to health care are dependent on broadband connections to improve
health care outcomes while also controlling costs and extending the reach of health care pféviders.
Individual patients, providers, and the overall public health of a community bieasfimore efficient,
innovative, and informed health care systems as new technologies are adopted.

Telehealth, the broader term incorporating telemedicine, is the transfer of electronic medical data
(images, sounds, live video and patient records) foorn location to another. It includes the use of
electronic information and telecommunications technologies to support long distance clinical care,
patient and professional health related education, public health, and health administfatidew
Hampshie, with rural geography, scarcity of local specialty medical services, and high percentage of
elderly residents, can benefit from telehealth systém8roadband Internet is necessary to continue
supporting current and emerging telehealth applicationspfarents, providers, hospitals, and health

care businesses.

Electronic medical records systems enable providers to collaborate in patient care by accessing
treatment information from different locations. Patients can have better access to their nredarals

and information in an effort to better engage patients and families in managing their health. Video
conferencing allows physicians to conduct video consultation and monitor treatment of patients
remotely. It also increases the reach of speeidlizhysicians and researtth.Broadband Internet
connection plays an essential role in the ability to incorporate the latest health technologies that benefit
patients, health providers, and health industry businesses.

Community Support / Government Sector

From providing a displaced community member with food and shelter to organizing community
initiatives, local governments and community support organizations in New Hampshire deliver a wide
variety of valuable services to their constituents. Demands foices are constantly increasing, yet
organizational budgets rarely follow that same trend. Broadband connectivity provides the capacity to
more efficiently and costffectively deliver services while opening up possibilities for new services and
facilitaing more robust public participation.
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Undoubtedly, certain matters will always be best handled throughtéafaece contact and technology

aK2dz R +dAYSYyd bSé I YLAKANBQa (NIRAGAZ2Y 2F | O0Saai
to desire, ad sometimes expect, a certain level of online interactivity with government and community

support organizations. Most towns in New Hampshire currently host websites providing immediate,

remote access to public notices, event calendars, applications,, fordisances and regulations. While

constituents benefit from easy access to the information they need, governments and community

support organizations save time, money and resources when routine requests are handled online.

Equal in value to the admimniative efficiencies associated with broadband technology are the
accessibility opportunities broadband creates. Online meetings, surveys, blogs and other modules offer

45 Federal Communications Commissi@onnecting America: The National Broadband P281.0,http://www.broadband.gov/plan/1%

education/# ednl6(accessed July 17, 2013).
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http://www.endowmentforhealth.org/uploads/documents/resource
center/Planning%20and%20Implementing%20a%20Statewide%20Telehealth%20Program%20in%20NH.pd

P 2dzA & YFT £ WNI®D FYR ''yyS [/ 2yySNE attlyyAy3ad YyRIOYLIE SYSyGAay3a | {lGFiS6ARS
http://www.endowmentforhealth.org/uploads/documents/resource
center/Planning%20and%20Implementing%20a%20Statewide%20Telehealth%20Program%20in%20NH.pdf

48 Federal Communications Commissi@onnecting America: The NationabBdband Plan2010,http://www.broadband.gov/plan/1%

education/# ednl16(accessed July 17, 2013).
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new ways for a larger percentage of the population to watch and participate in comrdeaisyon
making processes. Similarly, technologies utilized by community support organizations now enable them
to administer oneon-one services without travelling.

While new applications allowing for improved public sector interaction and transpar#érezyntinually
surface, their reliance on perpetually maintained broadband infrastructure will remain a constant.

Public Safety Sector

New Hampshire is a predominantly rural state, where firefighters, law enforcement and emergency
medical personnel coveride geographic areas. These public safety officials are often required to
quickly make potentially lifeaving decisions in the field, despite the challenges of rugged terrain and
natural and mamnmade disasters. Public safety personnel need the alaligwickly communicate with

each other, access online resources (via a PC or mobile device), connect to networks, and quickly transfer
important video and data files during emergencies. Broadband access through a combination of wired
and wireless technologg can enhance public safety by enabling first responders to make informed
decisions and allowing them to communicate with one another effectively, usually resulting in reduced
loss of life and property.

Economic Development/Business Sector

The total ecaomic impact of broadband in New Hampshire was estimated at $634 million in 2010 and
in 2011, 11,000 net new jobs were created as a result of expanded broatlb@rdadband and
economic development are connected in that, as we progress into the futuhealedneeded for each

to be successful. The use of broadband for economic development improves the ability to retain and
recruit businesses, increases business profitability, attracts highly skilled workers, improves the
efficiency of municipal servicesjhances access to healthcare, and contributes to stronger educational
attainment. All are key ingredients to a successful economic development strategy.

Jobs depending on broadband and information and communications technology will grow by 25%
between 2008 and 2018 or at a rate of 2.5% faster than the average for other occupations and
industries® To say that broadband technology has not changed the way we do business is to deny the
tremendous impact that computers have had on our lives worldwided1fh, Z73% of New Hampshire
households and businesses had access to broadband and, nationally in 201, &&3is have
broadband at home, which is up from 3% in 2800tvestment in broadband is showing benefits for

small businesses and local economiesy, ¢ St f ® I/ 2yySOG L2s6F aiGdzRe
found that lowa small businesses generate $1.9 billion in online sales and that small businesses with a
broadband connection have revenues that are $200,000 higher annually than those whitti’do

Broadband and broadbartkependent applications allow small businesses to increase efficiency,
improve market access, reduce costs and increase the speed of both transactions and interactions. By
using Wekbased technology tools, 68% of businesseseyed boosted the speed of their access to
knowledge, 54% saw reduced communications costs and 52% saw increased marketing effettiveness.
The use of broadband by small businesses has proven to be an efficient and cost effective tool. Business
statistic have shown that small businesses have consistently been the backbone for job and wealth
creation in the US economy. The use of broadband has truly served to enrich that position intb the 21
century.

“OR/ NI YyRFEE YR I @ {Ay3aSNYP da¢KS 9 Qatighal @hleand Téledbndriunications Add@intidedd. y R Ly dSady
50 Federal Communications Commissi@onnecting America: The National Broadband P281.0,http://www.broadband.gov/plan/1%

education/# ednl16(accessed July 17, 2013).

51 The Pew Internet and American Life Project , Sept. 2012, availablgatwww.pewinternet.org/ .

52 Anna Read and Damon Pafer & . dzA f-{RIAS/SER | /AZYKKRIZYPRnhingS\agazindlarch 2013.

53 Federal Communications Commissi@onnecting America: The National Broadband P2&i.0,http://www.broadband.gov/plan/1%

education/# ednl6(accessed July 17, 2013).
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APPENDIX C BROADBAND TERMINOLOGY

Backbone offransport Layer A backbone network or network backbone is a padoafputer
network infrastructure that interconnects various pieces of network, providing a path for the exchange
of information between different LANs or snbtworks. A backbone can tie together diverse networks

in the same building, in different buildings in a campus environment, or over wide Bi@asally, the
backbone's capacity is greater than the networks connected to it.

Backbone networks should not benfused with the Internet backbon&he Internet backbone refers

to the principal data routes between large, strategically interconnected networks and core routers in
the Internet These data routes are hosted by commercial, government, academic ardhagh
capacity network centers, the Internet exchange points and network access points that interchange
Internet traffic between the countries, continents and across the oceans of the. viiddnet service
providers (often Tier 1 networks) participai® Internet backbone exchange traffic by privately
negotiated interconnection agreements, primarily governed by the phinof settlementfree peering.

Bandwidth- The transmission capacity of an electronic pathway such as a communications line,
computer bus or computer channeh a digital line, it is measured in bits per second or bytes per second
(see Mb/sec) In an analog channel or in a digital channel that is wrapped in a carrier frequency,
bandwidth is the difference between the highest angldst frequencies and is measured in Hertz (kHz,
MHz, GHz).

Broadband The term commonly refers to Internet access via cable and DSL, which is as much as 400
times faster than analog diap. The term has always referred to a higspeed connection, buhe

speed threshold varies with the time$he FCC defines broadband as 4 Mbps download speed and 1
Mbps upload speed. Whereas, the NTIA defines broadband as 768 Kbps download speed and 200 Kbps
upload speed.

Cable modemA modem used to connect araputer to a cable TV service that provides Internet access
Cable modems can dramatically increase the bandwidth between the user's computer and the Internet
service provider Download speeds have reached 6 Mbps and beyond, but the connection is
asynchonous In order to prevent users with lowepst cable access from hosting higdiffic Web
servers, the upload speed is considerably slower, from 10 to 20 times .sl@abte operators also
routinely change IP addresses assigned to users to prevenhdgtiy.
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DSL- (Digital Subscriber Line) A technology that dramatically increases the digital capacity of ordinary
telephone lines (the local loops) into the home or offid§L speeds are based on the distance between
the customer and Telco centraffice. There are two main categorieg\symmetric DSL (ADSL) is for
Internet access, where fast downstream is required, but slow upstream is acce@sbienetric DSL
(SDSL, HDSL, etc.) is designed for connections that require high speed in bathgirecti

Fiberoptic - Refers to systems that use optical fiberSiberoptic communications networks have
transformed the world Barely starting in the late 1960s but gaining serious momentum in the 1980s,
the phone companies began to replace their cogpag distance trunks with fiber cabl&ventually,

all transmission systems and networks are expected to become fiber based, even to thérhtme,

the electronic circuits in computers may be partially or fully replaced with circuits of lightcincake

fiber pathways would be used throughout the system.

5 Source: State of New Hampshire Broadband Action Plan, June 30, 2008, App&idssary of Terms
http://www.nheconomy.com/uploads/BroadbarikttionPlanrAppendices.pdf
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Fixed WirelessRefers to pointo-point transmission through the air between stationary devices. Fixed
wireless is typically used for "last mile" connectivity to buildings.

Kbps- One thousandits per second Kbps is used as a rating of relatively slow transmission speed
compared to the common Mbps or Gbps ratings.

Last Mile- The connection between the customer and fhelephone Company, Cable Company or
Internet service providerThe lastmile has traditionally used coppbased telephone wire or coaxial
cable, but wireless technologies offer alternative options in sonatidos Also called "first mileor
GFAOSNI G2 (GKS K2YSo¢

Mbps- Mbps means megabits per second and is used fosinégsion speeds in a network or in internal
circuits.

Middle Mile®> In the broadband Internet industry, the "middle mile" is the segment of a
telecommunications network linking a network operator's core network to the local network plant,
typicallysituated in the incumbent telephone compasygentral officghat provides access to the local
loop, or in the case of cable television operators, the local cable modem termination .sy&tésn
includes both the backhaul network to the nearest aggregatimt, and any other parts of the network
needed to connect the aggregation point to the nearest point of presence on the operator's core
network.

Middle-mile provision is a major issue in reducing the price of broadband Internet provision-by non
incumben operators Internet bandwidth is relatively inexpensive to purchase in bulk at the major
Internet peering points, angrovidesaccess to endgustomer ports in the incumbent operator's local
distribution plant (typically where local loop unbundling indaged by a telecom regulatdr

However, middlemile access, where bought from the incumbent operator, is often much more
expensive than either, and typically forms the majgpenseof norrincumbent broadband ISPShe
alternative, building out themwnfiber networks, is capitahtensive, and thus unavailable to most new
operators For this reason, many proposals for government broadband stimulus initiatives are directed
at building out the middle mileTwo examples are the Network New Hampshies ldnd Maine Fiber
Company in the Northeast US, both funded largely by the National Broadband Plan (United States) to
connect all community anchor institutions.

Mobile Wireless Refers to transmission through the air from a base station to a mdginge such as
a cell phone.

Cellular vsWEiFi - Cellular carriers offer optional, digital data services for Web browsimgileand

other text and data application¥ he data service is separate from the carrier's voice plans, often costing
considerably more than a basic voice subscripfidre cell phones must support the data service, which

is also available for laptops and other portable devices with the installation of the appropriate modem.

Wi-Fi networks are available to the pubfiamany cities and municipal areas. Individual venues such as
airports and coffee shops also provide service (see hotspgpically fee based by the hour or day,
some municipalities provide free service (see MuriF)Vi

Location is the key issue irat@state and also the primary concern with wireless systeastravelers
who need ubiquitous connectivity, there are many gaps (white spaces}hn ddrerage Although

55 Sourcehttp://en.wikipedia.org/wiki/Middle mile
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cellular data rates (EDGE -BY, HSPA, etc.) are typically slower thair\Gdlular carriers offer the
most inclusive coverage when traveling, very often equivalent to using a cell phone for voice.

Satellite Broadbart Just as satellites orbiting the earth provide necessary links for telephone and
television service, they can alprovide links for broadband serviceSatellite broadband is another
form of wireless broadband and is particularly useful for serving remote or sparsely populated areas.

Downstream and upstream speeds for satellite broadband depend on several,fauthrding the
provider and service package purchased, the consumer's line of sight to the orbiting satellite, and the
weather. Satellite service can be disrupted in extreme weather conditidgpically a consumer can
expect to receive (download) atspeed of about 1 Mbps and send (upload) at a speed of about 200
kbps These speeds may be slower than DSL and cable modem, but the download speed is still much
faster than the download speed with digd Internet accessNew facilities, scheduled for degment

in 2012, are expected to support consumer broadband services for several million customers at speeds
up to 12 Mbps for downloads and 3 Mbps for uploads.

Obtaining satellite broadband can be more costly or more involved than obtaining DSL mockete
A user must have:

1 atwo or three foot dish or base statiethe most costly item;

1 a satellite Internet modem; and

1 aclear line of sight to the provider's satellite.

To find out if satellite broadband is available to your home, contact broaddistellite companies or
your state's public service commission.

56 Sourcehttp://www.fcc.gov/guides/gettindbroadband
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APPENDIX D NH BROADBAND MAPPING PROTOCOL

Introduction

The New Hampshire Broadband Mapping & Planning Program (NHBMPP) is funded through the
5SLI NI YSy( 2NationalPT¥ac@Miirialians and Information Administration (NTIA) State
Broadband Initiative (SBI), formerly known as the State Broadband Data Development (SBDD) program.
In 2010, grants were issued to each of the 50 states, 5 territories and the Bfs@taitimbia to compile

and maintain a mapped inventory of broadband availability at the state level. The state data sets are
regularly submitted to the NTIA for incorporation in the national broadband map, thereby contributing

to national, regional, anstate efforts to understand the current broadband landscape and to plan for
future broadband expansion, access, and adoption.

Broadband Availability

The NHBMPP began mapping statewide broadband availability in January of 2010, with data collection
and praessing scheduled atrionth intervals throughout the project end date of December 2014. All
map data development is governed by NTIA guidelines and standards, which are enforced to
accommodate the merging and analysis of data from NH with comparablsetatfrom the other 55
grantees.

The first NHBMPP mapping task was to generate a listing of the active internet service providers (ISPs)
in the state. An initial list of approximately 70 ISPs was compiled from existing plans and documents as
well as loal knowledge. The list is continually reviewed and updated as required, and currently includes
over 60 known active providers.

At the start of each biannual map update, NHBMPP staff contacts each active ISP and requests
broadband service coverage infuation. The data requested by the NHBMPP comprises the footprint

of the provider coverage area(s), the technology delivering service to that footprint, and the advertised
download and upload data transmission speeds for the footprint. Per NTIA gujddlenésotprint
represents both areas that are currently served and areas that could be served within 10 business days.

NHBMPP focuses on building strong relationships with providers, and actively encourages the provision
of data by accommodating datalsuissions in a variety of forms, and by providing technical support to
facilitate submission when requested. The coverage data received by the NHBMPP arrives in formats
ranging from detailed maps with speed information to customer addresses to highlgptedmaps

to full digital databases that align with the national broadband map format.

The ISP data submissions are processed by the NHBMPP, standardized to conform to NTIA programmatic
requirements, verified with the providers, and submitted to NTind the spring and fall of each year.
Key details of the data processing and standardization include:

1 Wireline broadband technology (cable, DSIL, Tiber) data are processed into the NTIA
standardized format of US Census blocks for areas where ttleslaee less than two square
miles, and US Census road centerlines for rural areas where the census blocks are greater than
two square miles. (The US Census data are derived from the 2010 TIGER files.) If a provider
indicates than an address within a €as block or along a road segment is served, the entire
block or road is considered served. This may result in an overstatement of coverage footprints
in some areas of the state.

57 Prepared ByYNHBMPP, September 2013
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1 Coverage footprints may also appear to be overstated due to the factdhat providers are
submitting data on residential and business class services combined, without differentiating
between the two classes. This means that the speed associated with a given census block may
reflect the higkspeed services delivered to hussses within that block rather than typical
speeds available to residential customers. This is more likely to result in an overstatement of
speed tiers achievable than it is an overstatement of the coverage footprint itself.

1 Wireless broadband technolodgellular, fixedvireless, satellite) data are processed to
represent the actual region that the signal covers. For cellular and satellite providers, the
provider submission to NHBMPP is typically the coverage footprint. For fixed wireless, the
submisgin typically comprises the tower location and height, and associated antenna details
(make, model, power, signal direction, and span). The NHBMPP then utilizes specialized
software (Cellular Expert) to process these inputs and to generate a signal picopegadel
describing the coverage area.

1 Providers are submitting maximum advertised download and upload streams to the NHBMPP,
as per NTIA guidance. The NHBMPP recognizes that these may be higher than actual speeds
experienced by consumers. However, MidBMPP verification efforts detailed below, and
specifically the collection of speed test records, helps to mitigate this issue.

1 The NHBMPP invites participation from all providers. However, not all ISPs have opted to
submit data in each data collectiogicle. This may result in an understatement of coverage
footprints for some areas and some technologies.

While the NHBMPP is required to process the coverage information in the aggregated format, each state
does havehe opportunity to advance and enhanthe level of mapping locally. The NHBMPP collects

a suite of complementary data in order to verify the service information supplied by the ISPs. These
include user speed tests submitted to the project website (iwantbroadbandnh.org), broadband use and
availability surveys also submitted to the project web site and/or collected at project meetings, and
direct email feedback. The program has also conducted a number of techfudoggd verification
inventories, including the following:

i Statewide drive test to collect cellular service data. In the summer of &g, USnterstate
and state route in New Hampshire was driven and each of the 5 cellular provider networks was
tested for a data signal using signal propagation softwarepoovéder cell phone.

1 Town verification maps to provide feedback on the wireline technologies service areas (DSL and
cable). Inthe summer/fall of 2013, paper maps were provided to each of the 234 cities/towns
in the state, requesting that community membavith knowledge of the broadband landscape
review and submit corrections to the NHBMPP, as appropriate.
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Where any of these verification methods indicates that service may not be available in an area reported
as served, that area is marked for additionguiry. Direct contact with the appropriate provider is

made to confirm that the mapped data are correct based on project standards. If the finding is that the
block is appropriately mapped but there are interior service gaps, the census block @guaht) is

flagged as being partially served. In some cases, broadband service to NH residents was offered or
improved based on these reports and direct provider feedback.

Community Anchor Institutions

Broadband connectivity information for New HampBS Qa4 nXnnnb [/ 2YYdzyAide ! yOK2 NI
including schools, libraries, municipalities, hospitals, and public safety entities, is collected on the same

biannual schedule as the broadband coverage data. At the project outset, the nine regiomalpl

commissions (RPCs) compiled listings of each CAI in their jurisdiction, mapped their location, and
conducted phone and email surveys with each institution. Since that time, the broadband connectivity




information collected has been updated and mainéd every 6 months through utilization of a web
based reporting tool, as well as direct contact by the RPCs to the CAls. As recently reported by NTIA,
these data have been used by policymakers, researchers and other stakeholders, as well as the Network
NH Now broadband expansion project, in planning for broadband expansion in NH and nationally.

Data Management

All of the data collected as part of the inventory and verification process are managed in a geographic
information system (GIS), which allofes extensive data analysis and reporting. These data are
analyzed in concert with other spatial data available in the GRANIT database in order to identify areas of
the state that are served, unserved, and underserved. Due to thelearging speed trlirements

of online applications, areas of New Hampshire that are designated as underserved are subject to
ongoing review.

The data collected by the NHBMPP and its partners are available in multiple venues. Key data sets of
broad interest may be dowrdoled through the GRANIT web sitev{v.granit.unh.edu Other data

may be requested directly from the NHBMBE#&h(act@iwantbroadbandnh.oyg In addition, thdasic
broadband availability data and the CAl inventory are available for online viewing through an interactive
map hosted on the NHBMPP websitev(v.iwantbroadbandnh.ofg

Through direct provider contact a&ll as community engagement and feedback, the NHBMPP has been
able to generate the most accurate and comprehensive broadband inventory available to date.
Additionally, this engagement has increased the dialogue between stakeholders on resolving issues
around broadband availability, accessibility and adoption.

However, the NHBMPP recognizes that in some cases, broadband access and adoption is more a matter
of affordability than one of availability. While pricing information is not currently beiegtdmied,
steps have been taken to collect these data and efforts will continue in the future.

In addition to the coverage data currently being collected, rural address points are also being inventoried
across the state, and will be publically availablsupport more granular level mapping in the future.
These data may be used to inventory specific addresses for their broadband availability in order to
pinpoint those areas of the state with no service or when service is limited. Collecting théespeed

at the address level will yield a higher resolution of mapping in order to identify the gaps in service in
the census block.

The Future of Mapping Broadband in NH

At the conclusion of the NTfAnded program in 2014, responsibility for nationaldatband availability
mapping will transfer to the Federal Communications Commission (FCC). Currently, there is a federal
requirement for providers to submit to the FCC their service information at the US Census tract level.
Starting in 2015, the FCC rémument will change to reflect the US Census block level geography that
has been used by the NHBMPP and its counterparts around the country.

The NHBMPP hopes to secure funding and resources to continue this important broadband inventorying
effort. One kg data stream that we hope to continue is the collection of speed test data, as this
represents actual speeds experienced by users around the state. These data may then be able to
enhance the census block information collected by the FCC in order atérttlie areas in which actual
transmission speeds experienced by users are lower than those reported by providers.
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APPENDIX E BROADBAND AVAILABILITY

The maps included in thisppendixNB LINS a Sy & RIF Gl NBOSABSR 2y oON
directworkg A G K 2 @SNJ nn 27T ied ddddband sewiGepeoviderdhe hnfar@gtianA ¥
presented in the maps below is basaddata collected through the summer of 2013 and sutemhito
NTIA in Septemb@013 This nformation is displayed according to NTIA guidelines. Speeds shown are
the maximum advertised speeds for the geographic features depicted, and must exceed the NTIA
minimumdefinition for broadband speeayhich was 76&bps download and 200 Kbps upload at the
time of this projectto be included

2L RO YF

For mapping purposes thiaformation shared by service providers on broadband availahilédg
aggregated and mapped at théS. Census block levélhe Census block is tkenallest geography
measured by the U.S. Census Bureau. These blocks are determined by population and can be greater
than 2 square miles in size, especially in less densely populated areas. If a broadband provider offers
service to a location within a caus block, the entire block is depicted as having access to this level of
service.

In addition, the informationpresented does not differentiate between speeds provided for
business/commercial service and residential broadband service. Because of these limitetsens,
maps maydepict overstated levels of broadband service that may not reflect of the types of service
avaihble to the majority of residences, busiresand CAls in the region.

Themaps included in this Appendix are listed below:

A BroadbandAvailabilityfor Uses That Require High Speed (High speed is defined as broadband
service with download speeds greatean 10 Mbps and upload speeds greater than 6 Mbps)

A BroadbandAvailability for Uses That Require ModerSigeeds(Moderate speed is defined as
broadband service with download speeds betweef Nbps and upload speeds between-3.5
Mbps)

A Level of Serge for Broadband Intensive Applications and Uses (Broadband intensive uses are those
that require a minimum download speed of 6 mbps and a minimum upload of 1.5 Mbps to be fully
functional)
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A Broadband Technology with Maximum Advertised Download Speed
A Broadband Availability

A Wireline Versus Terrestrial Wirleless Service Availability
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This map displays broadband availability based
on data submitted to the NH Broadband Mapping
& Planning Program as of September 20, 2013
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Broadband Availability at High
Transmission Speeds

Service Available
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Service Not Available

*High speed broadband defined as:
Advertised Download Speed: Greater Than 10 Mbps
Advertisod Upload Spood:  Groater Than 6 Mbps

Uses that require high speed broadband:
+ Sending/receiving large files and small to medium-sized databases
+ HD quality, codec-based, large frame videoconferencing: multiple

workshops, etc., faciktated simultaneously at muliple classrcoms. - | New
andlor other locations .
« Telehealthtelemedicine appiications Boston
+ High speed end to end network and business to business applications
+ Tolomotry-basod applications (rely critically on the abilty of broadband ﬂ
to continuously monitor and multiplex data, ie. remote patient
moniloring, sensing systers, el.)

«“Intemet 2’ connectivity and applications

Map Notes:
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Frogram (NHBMPP) i a range of gecgraphies, icludng addres:
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are aggregated and displayed at the census biock level. A census biock is
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Note that satelite intemet is excluded from this analysis and dispiay. )
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management of the inventory and conducts updates 1o these data every & months.
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This map displays broadband availability based
on data submitted to the NH Broadband Mapping
& Planning Program as of September 20, 2013
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Broadband Availability at Moderate
Transmission Speeds

Service Available

Sevice Not Available
“Moderate broadband speed is defined as:

Advertised Download Speed: 3 Mbps - 6 Mbps : | %
Advertised Upload Speed: 1.5 Mbps - 3 Mbps e 1 7 % : e

Uses that require a minimum of moderate speed broadband.
+ Medium to high social media use
medium to | d orfiles (photos, word

processing)
+ Streaming SD content; buffering not a concern; downloading High Definition (HD)
content (movies, video) speed a concern

+3-5 internel devices possible

+ VPN access needed, speed of operation important but not critical to job function

* Multiple functions performing simultaneously required (e.g. web browsing, streaming
video/music, downloading content), but not concerned with potential slowness of
downloads

+ Low quality, small window frame videoconferencing (Skype)

+ Cloud-based computing and data storage

Boston

Map Notes:

Service providers submitted data to the NH Broadband Mapping & Planning
Program (NHBMPP) in a range of geagraphies. including addresses, 10ad
segments, census blacks, census tracts, elc. For mapping purposes, all data
are aggregated and dispiayed at the census block level. Acensus blockis
mapped as ‘seved if service is delivered to any part of the block

Spofford \
Lyndeborough Mont
Vernqn

Note that satellite intermet is excluded from this analysis and display.

The GRANIT System at the University of New Hampshire is responsible for the
management of the inventory and conducts Lpdates to these data every 6 months.
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