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EXECUTIVE SUMMARY

B. Executive Summary

Affordable broadband service has become a key amenity in the
21st Century, just as telephone service was astandard service
in the 20th Century. Broadband connectivity and efficient

internet speeds are becoming a fundamental need in the
workplace, home, and key anchor institutions. High available

speeds are sometimes the deciding factor in the purchase of
land, space for a business, or a new school or municipal
building. As a whole the region is generally well-served, with

some pockets of underserved and unserved areas in the
western and more rural parts of the region. This plan outlines

the efforts of the Nashua Regional Planning Commission
(NRPC), University of NH Cooperative Extension (UNHCE),

NH Department of Resources and Economic Development
(DRED), NH Office of Energy and Planning (OEP), and nine

other regional planning commissions (RPCs) in the state to

identify barriers and designate strategies to overcome these
barriers and improve broadband connectivity.

In the greater NashuaR e g i oom@mities, the vision for broadband is to provide reliable,

affordable, high speedinternet access with low latercy (the amount of time it takes for data
to get from one point to another) to all thirteen member communities . The focus is
providing wireless service to the rural communities in the western part of the region, and

continuing to improve the technologies available in areas that are currently served. The
purpose of this plan is to identify issues in the region and provide analysis of survey results,
identify goals, and include strategies to help communities achieve these goals.

One main issue members of the Nashua Region face in improving broadband service is the
lack of funding to create middle and last mile infrastructure (see page 10 for definitions and
discussion). This was seen as a prevalent issue among those small pockets of unserved and
underserved communities. Results of a UNH survey showed that 96% of respondents in the
Nashua Regionhave broadband access at home, whictindicates a lack of underserved areas
throughout the region. However, this percentage may benot accurately reflect local pockets
of underserved areas in the western part of the region as the survey represents the region as
a whole. Additionally, the maps present an overly optimist ic depiction of broadband service
because they are based on aggregate data that is summarized at the census block leveThey
show an area as fAservedo if service Althoughel i ver e
these underserved areas are few, thee must be strategies put in place to connect them tothe
rest of our generally well served region. Geographical barriers are another issue in
connecting the Nashua Region The topography of the landscape in some of the more rural
areas is a challenging evironment for infrastructure development. In the region Digital
Subscriber Line (DSL) and cable are the most popular services followed by wireless and fiber
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optic. A general consensus across sectors in the regionon whether their broadband
connectivity suits their current needs, is that current service was sufficient but there is room
for improvement. However, when asked if current service levels would suit their future
needs most indicated that they would not.

The following strategies are suggestedso that the improvements made in the future will
allow broadband access in the region to suit the needs of our residents now and in the future.
The strategies that were chosen by the Broadband Stakeholder Group (BSG) as the highest
priority for the regio n include: working with municipalities to provide assistance to
administrators and selectmen in negotiating cable franchise agreements; encouraging
broadband innovation and inclusion in town master plans; enforcement of pole attachments
to be included in local zoning ordinance updates; and coordination among sectors and with
providers to develop service maps with full disclosure of service line locations. These
strategies are a result of barriers identified by NRPC. Strategies are also based on findings
from surveys given to Nashua Regioncommunities by UNHCE. They are intended to guide
communities in their efforts to expand broadband service where it is not available, and
improve upon service that is available to make it sustainable for future advancement in
technologies.




INTRODUCTION

~ C. Introduction

1. Project Background

The Broadband Plan for the Nashua Region was developed in conjunction with the New
Hampshire Broadband Mapping and Planning Program (NHBMPP), the Broadband
Stakeholder Group (BSG), and the University of NH Cooperative Extension (UNHCE).
Funding was provided by a grant from the American Recovery and Reinvestment Act
(ARRA), as well as support from the National Telecommunications and Information

Administration (NTIA). Over the course of three years, beginning in 2011 the Nashua
Regional Planning Commission (NRPC) has attended quarterly meetings with the nine other
planning commissions ( R P Ciid the)state to collaborate on this plan. The plan is a product
of this collaboration and input.

The NHBMPP is a comprehensive, multi-year initi ative that began in 2010 with the goal of
understanding where broadband is currently available in New Hampshire, how it can be

made more widely available in the future, and how to encourage increased levels of
broadband adoption and usage. NHBMPP is part of a national effort to expand broadband

access and adoption.

The NHBMPP is managed by the Geographically Referenced Aralysis and Information

Transfer (GRANIT) system within the Earth Systems Research Center at the University of

New Hampshire (UNH), and i s a collaboration of multiple partners including : the NH Office

of Energy and Planning (OEP), NH Department of Resources and Economic Development

(DRED), UNHCE, UNH I nformation Technology (UNHIT),

2. Purpose & Objectives/Overview o f Planning Process

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

I.  Mapping
‘ I n 2010, UNH GRANI T, t he RPCO6 s, and

inventory and mapping effort aimed at better understanding the

current availability of broadband throughout the state through

several projects and activities. The data was obtained by collecting

data semi-annually from the public and commercial entities that

provide broadband services in New Hampshire on the location, type

and speed of broadband technology available. Refining the

information collected on broadband availability initiated a series of

verification efforts, including map verification with community

collaborators, online speed tests and user surveys, a statewide cell
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phone reception study, and other related activities. In addition, data was verified by
surveying and mapping broadband availability at community anchor institutions (CAIs)
such as schools, libraries, hospitals, public safety facilities, and municipal buildings. The
first public master address file of households located in rural census blocks was developed as
well as efforts in collecting and hosting a statewide inventory of cable franchise agreements.
This information will be shared with the NTIA and the Federal Communications
Commission (FCC) on a semiannual basis for inclusion in the National Broadband Map.

ii.  Technical Assistance and Training

UNHCE took the lead on developing and administering technical assistance and training
opportunities to help businesses, local governments, organizations and individuals better
understand the importance of and applications
Cooperative Extension assessed the broadband training and technical needs of stakeholder

groups including educational institutions, small business, municipalitie s, healthcare

providers and other organizations. This was done to determine topics on which stakeholders

would like to receive training, as well as applications that would be of use to them.
Developing tools and learning modules on topics related to broadband utilization and
adoption such as fAlLeveraging Broadbam@mdut bi iPg om
your Business on the Digital Map,0 and AiThr ee Free Wary s t o
City/ Town/ Sc h o owere thé themésheworkgbopsdoand training sessions This

was all part of the technical assistance offered to broadband stakeholder groups to support

increased broadband adoption and use

lii. Capacity Building

A third component of the NHBMPP was capacity building. This focused on the development
of tools and resources necessary to implement broadband projects within communities and
regions across the state. The Director of Broadband Technology, DRED, and project staff
from UNHCE and UNHIT, worked together to enhance broadband capacity in five ways.
The first was to encourage collaboration establishing best practices in policy management,
financial resources, and advocacy for business and residential broadband. Second was
tracking and reviewing legislation related to broadband and telecommunications. The third
strategy was t o wor k wi t h t he NTI A, t o analy
infrastructure and promote access to affordable and reliable advanced telecommunications
services. Researching successful community broadband solutions and funding options
including and aggregating them into a toolkit on broadband solutions and funding for NH
was the fourth strategy. Finally, the fifth strategy was to establish a Resource Team, who will
work with regional planning commissions and BSGs to identify communit ies prepared to
initiate their broadband plans and provide assistance with community broadband decision
making.
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iv. Planning

In 2010, NHBMPP partners engaged in a five-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
adoption and utilization through outreach, community engagement, and surveying activities.

As part of an effort to gain a better understanding of broadband at the regional level, each
planning commission developed a broadband stakeholder group, comprised of individuals
representing a wide range of sectors. The stakeholder group which met quarterly has played
a vital role in assisting regional planning commissions in assessing the need for improved
broadband capability, availability, and affordability. The stakeholder groups helped the
planning commissions develop a list of broadband needs and barriers to broadband
adoption and utilization. They also assisted with developing goals, objectives, and strategies
to overcome batrriers in each region.

A major undertaking of the broadband planning component
was a sectorbased analysis. This activity involved develging
and facilitating focus group meetings, structured interviews,
and other methods to identify broadband needs and Network connectvy s a
challenges specific to various sectors, including healthcare, i)
education, local government, economic development, and
public safety. Each regional planning commission held focus
groups or conducted interviews with representatives from

these sectors to better understand the importance of

How fast is your

broadband accessibility to each sector. intermet sonpection;

Take the broadband survey and

Additionally, each regional planning commission held public
forum s throughout the course of the project. These 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 s

broadband avallablllty Sector Analysis Survey Link

Sector Based
Analvsis Education
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Information gathered from the activities described above led to the development of nine
regional broadband plans in NH. Each regional planning commission reviewed and
analyzed data collected through the mapping efforts, outreach activities, sector-based
analysis, as well as public forums to develop comprehensive documents 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 asguidance documents for communities, policy makers,
businesses, institutions, and residents to better understand the availability, need for, and
utility of broadband presently and into the future. All nine plans are to be compiled into a
statewide broadband planning document by OEP.
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UNDERSTANDING BROADBAND

D Understanding Broadband

17. Broadband E)k'plained'

Broad band, al s o-speed intereet, 66 hiisg ht h e urefdringetb linkernet e r m
access that is alwayson and is faster than dial-up internet access. NTIA defines broadband
as, Afadvanced communications s-gpedddramsmission pfabl e o f

services such as data, voice, video, complex graphicsand other data-rich information over
theinternetand ot her ! Asoturteohndkogy.capabilities are continually changing, it
is important to define what broadband is so that stakeholders can determine where
broadband is currently available, and how it can be made more widely available to their
community members.

Broadband is defined in terms of how fast the
information from the internet. Download speed is the rate that a computer receives data

from the internet while upload speed is the rate a computer can send data. The [geed at

which information can be transmitted depends on bandwidth. Bandwidth is the
transmission capacity of an electronic pathway. That capacity can be described in terms of

how much data, measured in bits per second, can be transmitted per
second, andis reported in kilobits (Kbps), megabits (Mbps), and gigabits Nea
(Gbps). NTIA defines broadband as providing a minimum speed of 768 w\"\ a ;.
Kbps download and 200 Kbps upload. Most broadband technologies | ... B -
have different downloading and uploading speeds, with upload speed ° m.l
typically being more limited. As technology and applications continually 118

change, so should the different types of broadband effecting resulting
speeds and functions while using theinternet .

Although NTIA defines broadband at 768 Kbps minimum down load threshold, download
speeds up to 3 Mbps have limited functionality. At up to 3 Mbps internet users are able to
use web-based email, send and receive small to mediumsized documents, and browse the
web. However, operating multiple functions may cause potential slowness, making it
difficult to conduct necessary business and education operations. 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 1.5Mbps to 3 Mbps upload speed, users can
send and receive photos and word documents through email, conduct 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
document s and files, such as smal | vi deos, and
traveling or working from home with a speed 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 employees from anywhere in the country. At 10

IBBroadband: As defined by the NH Br o aNdwHamgshirdBrgaghand gapgingdnd Pl anni ng Pr og
Planning Program , February 15, 2012 http://iwantbroadbandnh.com/planning _-and-assistance (accessed July 17, 2013).
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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+ Mbps upload,
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 education and
guality medical care.

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 download and upload speed tiers. Using these
tiers, t he NHBMPP has established bsr eor avdebda, nod
Aunderserved, 06 and fAservedo) to descanthbmextaccess
pageis a condensed version of the NHBMPP matrix.

2Broadband: As defined by the NH Br o dNdwHamgshird/Brgaghand Gap@ingdnd Pl anni ng Pr oc¢
Planning Program , February 15, 2012 http://iwantbroadbandnh.com/planning _-and-assistance (accessed July 17, 2013).
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Figure 1 Broadband S ervice and Functionality

un -served <768 Kbps | <200 Kbps 1 Email (client/served -based)
1 Web-based email
768 Kbps 200 Kbps 9 Limited web browsing
to to 9 Send/receive small documents not
<1.5Mbps | <768 Kbps concerned with speed of download/upload
1 Single userinternet device
underserved - - -
1 Medium social media use
1.5 Mbps 768 Kbps 1 Send/Receive medium-size documents/files
to to 9 Limited streaming content, buffering a
< 3 Mbps <1.5 Mbps concern

1

= =

1-3 simultaneous internet devices possible

HD quality, large frame videoconferencing

10 Mbps 6 Mbps Remote synchronous education, professional
to to development facilitated simultaneously at
<25 Mbps <10 Mbps multiple locations
1 Tele-health applications possible
I Send/Receive medium to large databases
25+ Mbps 10+ Mbps 1 Realtime HD medical imaging and

consultation, remote patient monitoring

Source: New Hampshire Broadband Mapping and Planning Program htip://www.iwantbroadbandnh.org
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Broadband infrastructure consists of the internet ifbackboneo whi ch i S host
commercial, government, academic, and other high-c apaci ty network <centers.
miledo refers to the segment | inking networkglator K ope
In order to transport the internett o homes and businesses, known as
most costef f ecti ve to increase the reach of the Ami
institutions. Community anchor institutions are typica Ily municipal libraries, town offices,

hospitals, schools, emergency services, public safety operations, and large businesses that have

the means and capacity to access broadbanébased services. The majority of home and small

business users rely on the lat mile hosts, internet Service Providers (ISPs), to obtain broadband

services3

Figure 2 Backbone to last mile infrastructure

“Lastiile”™
Connacting
Homes and
Busioesses
lI COMMUNITY-LEVEL VIEW
! ',rqm';““i Libraries \\ HOspRAN u Tokmodcne Homes &
" R P \ H w \Vitals mondorng Businesses
— = =
< . < - EAENEA
\ ; R
—t e
Schools Government l- ,ﬁ
» Distance . = E-Services - =
Loarsng . I ‘ :[ [ = Cotaboraton -
-« e « L~ # B 6/B » C Services
& Intoret Access
® Telraon

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 lines (T1), and broadband over
powerline (BPL). Wireless technologies include mobile wireless (3G, 4G, LTE, WiMax), Wi-Fi,
satellite, and wireless internet service providers (WISP).4 Wired broadband technologies bring a
wire connection to the home or business. Often, a WiFi 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.

3 State of New Hampshire, Department of Resources and Economic Development and The Telecommunications Advisory Board,
State of New Hampshire Broadband Action Plan: Appendix A, 2008, http://www.nheconomy.com/uploads/Broadband -Action-
Plan-Appendices.pdf . (accessed July 17, 2013).

4 AWirelineemnst 10 1, Institute for Local Self -Reliance, http://www.ilsr.org/content -types/fact-sheetsresource-
archive/?contenttyp e=fact-sheets resource-archive&initiative=broadband . (accessed June 2013).
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Digital subscriber lines (DSL) and cable modem are
wired technologies commonly used by residential
and small businesses. DSL uses copper phone lines
to deliver direct, one-on-one connections to the
internet, preventing shared bandwidth with
neighbors. Users must be located within 18,000 feet
(3.4 miles) of a phone
which means service is often unavailable in rural
areas® The most common DSL connections are
asymmetric, with networks offering mo re bandwidth Image courtesy bandwidthplace.com

and faster speeds for download compared to upload,

since residential users predominately are downloading more information from the internet

than uploading. Symmetric types of DSL provide equal bandwidth for uploading and

downloading speeds, whi ch i s someti mes mar keted as fABusi ne
have greater needs for uploading, or transmitting data.

of fi

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 when 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 cost associated with laying 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 networks8 Building out the fiber network is currently the most
effective means to provide the highest capacity broadbandinternet ; it is also the most costly.

Wireless broadband is available through many technologies, including mobile wireless (3G,

4G, LTE), Wi-Fi, satellite, and WISP. 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 \eless networks or

satellite. Cell phones, and other mobile devices, use mobile wireless licensed technologies

such as 3G, 4G, LTE, WiMax, and other networks. WiF i or 6hot spotsdé are
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 built-in Wi-Fi cards in their mobile devices (e.g. laptops,

tablets, or cell phones, etc).

5Shuffstall, Bill, Moni ca Babi ne, aThé National g-Cammevde ExtensioiClnitative,ct i ng Commun
http://www.connectingcommunities.info/ . (accessed July 2013).

SMBr oadband 101, o0-RElianse, http:iwive.ilsifom/conténe | -tiypes/fact -sheetsresource-archive/?contenttype=fact -
sheetsresource-archive&initiative=broadband . (accessed on July 17, 2013).
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Wireless Internet Service Providers (WISP) are designed to cover

large areas using point-to-multipoint networks to broadcast wireless

data up to 20 miles. A signal is broadcast from a base station and is
received by a fixed wireless ant enne
premises. A combination of a Wi-Fi Hotspot and a WISP can enable a
Neighborhood Internet Service Provider (NISP) or a Wi-Fi Hotzone.

A Wi-Fi Hotzone can cover an area such as a neighborhood, shopping

mall, or campground.” WI SP net wor ks cami lperobovi de
solutions and broadband availability to rural areas where it is often
cost-prohibitive to build wired networks.

Satellite 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. Satellite-basedinternet connections can be interrupted by
objects and weather, and broadband upload speeds are typically slower than wired or other
wireless networks.2 While wireless broadband can offer mobility and access for rural

locations, wireless connections are unlikely to overtake the wired network which is known to

maintain higher speeds and lower costs, especially when compared to a ubiquitous fiber
network. Wireless and wired broadband networks can be thought to complement each other
to create available broadbandinternet connections,® and help bridge the gaps in broadband
infrastructure.

2.  Why Broadband i s Important

Broadband is in 2014 what telephone service wa s i n t hea necexsdty) 6 As a
predominantly rural state, the availability of high -speedinternet in New Hampshire 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 and reliable
broadband has become essential for economic and community development and is critical
infrastructure for public safety, education, health care, business and government
operations.10

There is no doubt that we live in an information rich 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 access of information in many

UKdZFFadGlfttx Atttz az2yAOl . I oAy SThe NayoRal CofnRetce Ex@msibriliitiatige/ 2 Yy SOGAY I [/ 2 Y Ydzy
http://www.connectingcommunities.info/ (accessed July 2013).

Bl KdFFadltts . Affs azyAdl .| oAy SThe NayoRal &Comiérce Exdeasidditatives / 2 Yy SOGAY 3 [/ 2 YYdzy
http://www.connectingcommunities.info/ (accessed July 2013).

°4 2 A NIBerBeiivgn Mristitute for Local SeReliancehttp://www.ilsr.org/content-types/factsheetsresourcearchive/?contenttype=faet
sheetsresourcearchive&initiativeroadband (accessed June 2013).

Vg, dAt RAY3I /2YYdzyAde /I LI OA @ Univiersit afZ@ikconsilNExierRjdnbvghiber 8010, / . 0 LYy AGAl GABSZé
http://www .uwex.edu/broadband/documents/BCCBUWEXFAQ rev 11 18 10withmafapcssed June 2013).
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different forms. 11 In 2010, it was estimated that there were almost 200 million Americans
with access to broadband at home, up from 8 million in 2000. 12 While this is an impressive
increase, there are still many Americans with insufficient access to broadband services. In
New Hampshire, access varies from good coverage and availability in denser areas of the
state to areas of unserved and under-served communities in the northern, western and
eastern parts of the state. This variability can lead to dsparities in economic opportunity,
education, community vitality, public health and safety, and quality of life, the effects of
which are depicted in the following figure.

Figure 3 Broadband Speed Needed for Sustainable C ommunities

A Sustainable
verage _
Broadband Community

Speed in
North America

10.6 Mbps

OPALCO

1996 2001 2006 2011 2016

Source: http://www.opalco.com/broadband/do  -we-really -need-faster -internet -service-2013-05-01/

51 gAR PIKEGAET LFONBLFEAAYI . NRIF ROl Yy RAbbUR®HMIBUdE Y &2 LYLERNIFyYyG G2 {20ArSdeél
http://broadband.about.com/od/barrierstoadoption/a/Whsyis-IncreasineBroadbandAdoptionSelmportant-To-Society.htm (accessed July
2013).

2 Federal Communications CommissiGmnnecting Ameza: The National Broadband PJ&010 http://www.broadband.gov/plan/1%
education/# ednl6(accessed July 17, 2013).
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I.  Education

Broadband is an important tool to enhance access to and
improve the quality of education at all levels in New
Hampshire and beyond. Broadband-enabled teaching and
learning has the potential to extend beyond the limits of
the classroom, provide more customized learning
opportunities, and increase the efficiency of school
systems3 The availability of a wide range of internet
based resources such as distance learning programs, ) band access
online learning modules, and digital textbooks allows

students to engage in multimedia lessons, take virtual proves Fhe
trips, and communicate with classrooms in other parts of erall quality of
the world. These tools offer educators a platform to share / education.

curricula and provide adult learners easy access to
professional development or educational opportunities
online.

increasingly intertwined, students lacking access to
adequate broadband both in school and at home may be
unable to keep up with educational trends and potentially,
be less prepared than their peers in better served areas.
The State Educational Technology Directars Association
recommends that K-12 schools have access to broadband
speeds of 100 megabits by the year 2014 and 1 gigabyte per
second by 20174 Although most schools provide some
level of internet access, too often the speeds of these
connections fall short of what is considered appropriate or
necessary?® This 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.

A In rural parts of New
ampshire, access to

13 Federal Communications Commission, Connecting America: The Nation al Broadband Plan , 2010,
http://www.broadband.gov/plan/11 -education/# ednl6 . (accessed July 17, 2013); United National Educational, Scientific, and
Cultural Organization, Technology, Broadband and Education: Advancing the education for all agenda , Jan. 2013,
http://unesdoc.unesco.org/images/0021/002196/219687e.pdf . (accessed July 17, 2013).

14C.Fox,J. Walters,G. Fl etcher and D. Levin, fAThe Broadbanl@Educagoer ati ve: Recoml
I nfrast r uc tState EduchtiereDirectprs Technology Association , 2012,

http://www.setd a.org/web/guest/broadbandimperative . (accessed July 17, 2013).
5C. Fox, J. Walters, G. Fletcher and D. Levin, fIREducaBBonoadband | mper &

I nfrast r uc tState EduchtiereDirectprs Technology Association , 2012,
http://www.setda.org/web/guest/broadbandimperative . (accessed July 17, 2013).
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Not only does the availability of reliable broadband technology offer advances in education,
it is imperative to the economic welfare and long-term success of our state and nationi®
Participation and competition in the global economy is inc reasingly dependent on twenty-
first century skills, including the ability to effectively use technology and navigate the digital

world.1” Providing access to learning opportunities that address these skills can help
empower students to actively engage in a increasingly technology-driven and digital

culture.

li. Health

With increasing and changing health needs ranging from
rising health care costs, to managing chronic illnesses, to
meeting the needs of an aging population, and a shortage ANet wor k con
of specialists in rural locations, broadband internet plays

an important role in ho w these issues are addressed. Many
emerging technologies and approaches to health care are many services that
dependent on broadband connections to improve healthcare wants to
outcomes while also controlling costs and extending the
reach of health care providersi® Individual patients,

providers, and the overall public health of a community
benefit from more efficient, innovative, and informed

health care systems as new technologies are adopted.

is a foundation for

deliver in the near

future. o

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 medical records and information in
an effort to better engage patients and families in
managing their health. Video conferencing allows
physicians to conduct video conaltation and monitor
treatment of patients remotely. It also increases the reach
of specialized physicians and research® 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.

-Robert Brentrup
IT Manager
Dartmouth Hitchcock
Medical Center

16 Federal Communications Commission, Connecting America: The National Broadband Plan , 2010,
http://www.broadband.gov/plan/11 -education/# ednl6 . (accessed July 17, 2013).

17Charles M. Davidson and Michael J. Santorelli, The Impact of Broadband on Education , A Report to the U.S. Chamber of
Commerce, Dec. 2010,
http://www.uschamber.com/sites/default/files/about/US_Chamber_Paper_on_Broadband_and_Education.pdf . (accessed July
2013).

'8 Federal Communications Commissi@onnecting America: The National Broadband F281.0 http://www.broadband.gov/plan/11
education/# ednl6(accessed July 17, 2013).

9 Federal Communications CommissiGmnnecting America: The National Broadband F281.0 http://www.broadband.gov/plan/1%
education/# ednl6(accessed July 17, 2013).
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Telehealth, the broader term incorporating t elemedicine, is the transfer of electronic medical
data (images, sounds, live video and patient records) from one 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 administration. 20 New Hampshire, with rural geography, scarcity of local
specialty medical services, and high percentage of eldely residents, can benefit from
telehealth systems?! Broadband internet is necessary to continue sipporting current and
emerging telehealth applications for patients, providers, hospitals, and health care
businesses.

lii.  Community Support and Government

From providing a displaced community member with food

and shelter to organizing community initiatives, local

governments and community support organizations in ADuring pe
New Hampshire deliver a wide variety of valuable services high [library] use,

to their constituents. Demands for services are constantly
increasing, yet organizational budgets rarely follow that
same trend. Broadband connectivity provides the capacity difficulty accessing
to more efficiently and cost-effectively deliver services our wireless
while opening up possibilities for new services and
facilitating more robust public participation.

patrons have real

service. o0

Undoubtedly, certain matters will always be best handled -
through face-to-face contact and technology should

augment New Hampshireods tradifj cessibil

public process. But citizens have come to desire, and

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, -Nancy‘Vigezzi

event calendars, applications, forms, ordinances and Head of Technical

regulations. While constituents benefit from easy access to Merrirsne;Zchiblic

the information they need, governments and community Library

support organizations save time, money and resources Merrimack, N.H.

when routine requests are handled online.
L ouis KazalVNIp FYR 1'yyS [/ 2yySNE atflyyAay3d yR LYLX S¥ISAYI | {GF0S6ARS ¢
http://www.endowmentforhealth.org/uploads/documents/resourece
center/Planning%20and%20Implementing%20a%20Statewide%20Telehealth%20Program%20in%20NH.pdf
Al z2dzaa YITFE WNI FYR 'yyS [/ 2yySNE & trdgianyiyf Neyt Blampghige2o0sy LIt SYSy G Ay 3 + { G

http://www.endowmentforhealth.org/uploads/documents/resage-
center/Planning%20and%20Implementing%20a%20Statewide%20Telehealth%20Program%20in%20NH.pdf
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Equal in value to the administrative efficiencies associated with broadband technology are
the accessibility opportunities broadband creates. Online meetings, surveys, blogs and other
modules offer new ways for a larger percentage of the population to watch and participate in
community decision-making processes. Similarly, technologies utilized by community
support organizations now enable them to administer one-on-one services without
travelling. While new applications allowing for improved public sector interaction and
transparency will continually surface, their reliance on perpetually maintained broadband
infrastructure will remain a constant.

iv. Public Safety FWe | ose str
New Hampshire is a predominantly rural state, where ability due to poor
firefighters, law enforcement and emergency medical weather, and slow
personnel cover wide geographic areas. These public safety connections make
officials are often required to quickly make potentially life - online training very
saving decisions in the field, despite the challenges of difficult.0

rugged terrain and natural and man -made disasters. Public
safety personnel need the ability to quickly 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 technologies
can enhance public safety by enabling first responders to
make informed decisions and allowing them to
communicate with one another effectively, usually resulting -Rainsford Deware I
. . Officer in Charge

in reduced loss of life and property.

Lyndeborough Police
Lvndeborouah. N.H.

v. Economic Development and Business

The total economic 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 refiuof expanded broadband.?2
Broadband and economic development are intertwined and as we progress into the future,
both are needed for each to be successful. The use of broadband for economic development
improves the ability to retain and recruit business es, increases business profitability, attracts
highly skilled workers, improves the efficiency of municipal services, enhances access to
healthcare, and contributes to stronger educational attainment. All of which are key
elements for a successful economé development strategy.

ZRINYYRFEEE FYyR 1@ {AYy3ISN® a¢KS 9 Naiohd Tabldant Teledorniunications AsECialml YR Ly @3S a i Y ¢
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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.2® 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 worldwide. In 2011, 73% of |
New Hampshire households and :
businesses had access to broadband iy
and, nationally in 20 12, 66% of adults
have broadband at home, which is up
from 3% in 20002¢, a staggering |
increase. Investment in broadband is

. . : L
showing benefits for small businesses
and local economies as well. A
Connect |l owa study

businesses found that snall businesses |
in their state generate $1.9 billion in
online sales, and those businesses W|th
a broadband connection have revenues
that are $200,000 higher annually
than those which do not.25

Broadband and broadband-dependent applications allow small businesses to increase

efficiency, improve market access, reduce costs and increase the speed of both transactions
and interactions. By using Web-based technology tools, 68% of businesses surveyed boosted
the speed of their access to knowledge, 54% saw duced communications costs and 52%

saw increased marketing effectiveness?® The use of broadband by small businesses has
proven to be an efficient and costeffective tool. Satistics have shown that small businesses

have consistently been thefoundation for job and wealth creation in the US economy. The

use of broadband has truly served tobolster this trend into the 21st century.

% Federal Communications Camission,Connecting America: The National Broadband /2840,
6(accessed July 17, 2013).

24 The Pew internet and American Life Project, Sept. 2012, available at
ZryylE wSIER FYR 51 Y2y LISSRS NR YRRk Zihda@ik2013.

% Federal Communications Commissi@onnectingAmerica: The National Broadband P12610,
6(accessed July 17, 2013).
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REGIONAL BROADBAND OVERVIEW

1. Introduction

Dependable high speed broadband access has become an increasingly vital part of our
communities in the region. The benefits of having broadband for rural economic
development, small business growth, local government, increased educational sevices, and
emergency services are just a few examples of how broadband improves the quality of life for
our residents and visitors. High speed broadband accesxan behindered by low population
densities and geographical barriers, such as topography and infrastructure costs. Internet
service providers are reluctant to extend the necessary middle and last mile broadband
infrastructure to homes and businesses in remote locations due to the extremely high costs.
While the urban and suburban areas of our region have sufficient coverage of broadband,
our more rural areas have fallen behind in receiving service. Even within our more
populated areas, there are still pockets of unserved or underserved areas. Looking ahead,
the existing broadband infrastructure m ust be continually upgraded to meet the needs for
increased bandwidth as websites become increasingly more complex.

I.  Regional Vision

It is our regional vision that all of the communities in the Nashua Region, including those in
the rural western part of the region, are served by reliable, affordable, high speed broadband
internet access, and that the economy remains competitive through tchnology advances.

li. History of Broadband Planning in the Region

Broadband access and infrastructure has improved tremendously throughout the past
decade, and having access has become a necessity much likdhone service The demand for
access to broadbandin both the office and home continues to increase throughout the
region. In a recent survey conducted by the UNH survey center, 96% of respondents stated
they currently have access to broadband at home, making theNashua Regiongenerally well
served. There are a few small pockets of underserved and unserved areas in the western part
of the region. These communities are challenged by lack of sufficient funding to create
middle and last mile infrastructure, and geographic barriers such as hilly and rough terrain.

Broadband Stakeholder Group (BSG)

NRPCf or med a BSG at the beginning of this proje
assist in identifying regional needs and barriers as well as goals, objectives, and strategies for
overcoming barriers. The group first met in September of 2011, to review the NHBMPP

project trajectory as well as their roles and responsibilities. This group met continu ally over

the span of two years. The BSG provided input on the plan throughout its drafting process.
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Outreach and Education

Outreach and education for this project was accomplished via presentations, educational
materials, and surveys. NRPC developed educational materials that were specific to the
Nashua Region and outlined the goals of the project and how to get involved. This
information was distributed to the BSG as well as members of the community to encourage
participation in the planbés devel opment. NRPC
2012 through January of 2013 with the following groups and events: the Milford Rotary

Club; Mason Planning Board; Amherst Board of Selectman; Wilton Board of Selectman;

Hollis Planning Board; Mont Vernon Planning Board; and the Souhegan Valley Chamber of

Commerce Tedinology Fair.

This outreach and public engagement was vital to the development of the plan and helped
members of the community learn how to get involved and advocate for better broadband
access. These public forums generated many positive results. A#r the Mason Planning
Board public forum, members expressed interest in updating their telecommunications
regulations. Residents in Amherst expressed interest in a project to help expand service to a
new neighborhood that is currently underserved. Hollis Planning Board members provided
helpful input on barriers to broadband including funding resources, precision of data, and
competing carrier information. Each forum reached out to different sectors of the
community which allowed NRPC to incorporate diver se perspectives into the plan. An
online survey was also created and sent to our BSG asking them to rank the goals, objectives,
and strategies for the project in terms of high and low priority, and length of time they
believe it would take to accomplish. This feedback was used to prioritize our objectives and
strategies for the region, to best support the vision stated above.

_J the greater
nashua region

broadband breadband| = NRPC

ot e e . S
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Outreach and Interviews in Wilton, Mason, and Milford

In order to gain a greater understanding of barriers to
accessing broadband in the region, NRPC staff representatives
visited a number of businesses in communities most limited
by broadband access issues, including those in the towns of
Wilton, Mason and the western part of Milford. Staff
distributed brochures highlighting broadband challenges and
opportunities in the region as well as internet links where
businesses could take a speed test and complete a survey
documenting issues that were encountered with broadband
service. In many cases, business representatives were willing
to take the survey and run the speed test in person. This
allowed businesses to highlight many issues in greater depth
than they may have been able to via aninternet or telephone
survey.

While every business owner interviewed agreed that faster
broadband speeds would be helpful, there was some
disagreement regarding whether existing broadband service
was adequate to meet current business needs. Sevela
businesses in Downtown Wilton agreed that poor broadband
service significantly stymied business functions. Downtown
Wilton is the historic center of business activity in the
you by community, and a number of small businesses maintain
to the south, east, "} locations there. Business owners noted that a lack of
broadband access would limit business growth in the area.

or west, you can

get [cable : ‘ Wilton businesses located away from the downtown, including
broadband service]. i representatives from local shops located along the Route 101
corridor, indicated that current broadband service was

SILR (0N us., sufficient to meet their needs. An auto body owner said that

boxed in.o he did not do significant broadband work as part of his role in
the business, but noted that none of his staff, who use
-RaDan Rau / broadband services regularly, had indicated any issues to him.

Business owner

Mason, N.H. A business owner in Mason, the most rural of the communities

in the Nashua Region noted the most frustration with

broadband access. Another Mason business owner noted that

the business was |l ocated in a part
hol ed f or cdoeso H tthebbasess vaere located only a

short distance in any direction, it would enjoy access to faster

internet services, the owner indicated. Because the owners do

extensive internet marketing, as well as other core business

functions over the phone and internet, this presented a major

21




REGIONAL BROADBAND OVERVI EW

obstacle for business growth. The owner noted that while the location was successful and
enjoyed very steady business, broadband issues have been sdallenging that the business
was considering relocating.

2. Regional Overview

I.  Geography and Physical Landscape

The Nashua Regioncovers a substantial area of suthern New Hampshire, and includes the

City of Nashua and the 12 surounding towns of Amherst, Brookline, Hollis, Hudson,

Litchfield, Lyndeborough, Mason, Merrimack, Milford, Mont Vernon, Pelham and Wilton.

The NRPCb6s expanse is typically characterized a:
suburban communities of varying degrees of density. From moderately mixed-use

communities such as Hudson and Milford to traditionally single family residential

communities typical of Hollis and Brookline, the region is comprised of a diverse and multi -

faceted landscape. From the spruce

fir forests adorning the highest hills A —
in  Lyndeborough, to the urban ,
landscape of Nashua, the colonial .

villages of Hollis and Amherst, and
the prime farmland along the
Merrimack River in Litchfield, the
natural setting of the Nashua Region
is widely varied. The region is located
in the Merrimack River Valley. The
river runs from north to south
through the region and its major
tributaries in the region include the
Nashua River, the Souhegan River,
Salmon Brook and Pennichuck Brook. Agriculture in Litchfield

li. Population Cha racteristics

According to historical population data, the Nashua Metropolitan Area experienced rapid

growth in population and housing in the last four decades of the 20th century while the first

decade of the 21st century saw a decline in those growth rate . The regionbs popu
over 57% between 1960 and 1970, but only 4.5% between 2000 and 2010. And while growth

rates have been steadily decreasing for both Hillsborough County and the state, the 2010

Census showed the first decade in nearly 100yar s wher e the regionds pert

lower than either Hi ll sborough Count yWamposrh.i tAleshiewSof at e of
Census data going back to 1900 showed that the period between 2000 and 2010 was the
only decade where the City of Nashua,thergi ondéds | argest community, I

Citybébs population decreased by 111 between 2000
between 1990 and 2000 and nearly 11,800 between 1980 and 1990. Other notable
population changes between the 2000 and 2010 Censuses show that Brookline grew by only
19.4% after having a 73.5% increase in population between 1990 and 2000 (the largest of
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any community; over 500 people). Mason grew by 20.5% (235 people) after a decrease of
5.4% (65 people) between 1990 and 20 O . Wiltonbés popul ati on
1.8%) after increasing by 621 people (19.9%) between 1990 and 2000.

Table 1Historical Population Growth 1960 -2010

Population Percent Change Annual % Growth
o O o O o O © O o O| © O o O
Area 1980 1990 2000 2010 Dl 2 e 2l e sE s s
- — N AN N - — N AN N — N
NRPC
et 138,881 | 172,690 196,935 | 205,765 |24.3% 14.0%  4.5% [ 2.2% | 1.3%  0.4% | 2.35%
(H:gljrl:;)yrough 276,608 | 336,073 | 380,841 | 400,721 | 21.5%| 13.3%| 5.2% | 2.0% | 1.3% | 0.5% | 1.63%

Statewide 920,475 | 1,109,252 | 1,235,786 1,316,470 20.5% | 11.4% 6.5% | 1.9% | 1.1% | 0.6% | 1.56%

Source:

lii. Socioeconomic Conditions

According to the 2010 Census, median household income for Hillsborough County is
$66,609. Connecting low cost broadband infrastructure in the region will help the low

income residents gain access to the broadband network, which can potentially benefit them
as well as the community in many ways such as pursuing an online education, gaining
resources to find job opportunities, and learning new technological skills that will make

them desirable to employers. Should the broadband infrastructure improve in New
Hampshire, there will be ample potential to create job opportunities for those currently
unemployed or underemployed.

Commuting Patterns

Basedon US Census data, approximately two thirds of the region or 67% works either in the
community they live in, or close by within Hillsborough County. Much like the last two
decades, about one quarter of the population or 26% work outside New Hampshire.
Generally, commuters in the region travel around thirty minutes or less to their place of
employment. In the Nashua Regioncommute times are slightly higher than Hillsborough
County and state averages, which could be caused by the larger number of people
commuting to the Boston Metro politan Region. In the past two decades commute times
have increased by 3.5 minutes which is consistent with county and statewide trends. Only
ten percent of commuters in the region require over an hour of travel time to get to work,
and eight percent of commuters either work at home (5%) or travel less than five minutes to
work each day (3%). Of all the commuters on the road daily, 8% carpool, while over 80% of
drivers commute alone. This statistic is slightly higher compared to the national average of
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76% of commuters driving alone. Public transportation is the least frequently us ed method
of transportation; only 1.1% of the population in the Nashua Regionuses it to get to work.

Iv. Anticipated Demographics and Trends

Figure 4 Projected Population

Population Projections by Municipality
2010-2040 Comparison
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Source: OEP

The above table presents population projections by municipality for the period 20 10 through
2040. The projections are done in five-year intervals, and are consistent with the county
population projections in the report titled: State of New Hampshire, Regional Planning
Commissions, Office of Energy and Planning - County Population Projections, 2013 By Age
and Sex.

3. Regional Broadband Availability

I.  Results of Broadband Mapping

During May and July of 2013, The University of New Hampshire Survey Center conducted a
survey for New Hampshir eo sGranite istate RIRI€ aind &New
Hampshire Broadband Mapping and Planning initiatives. Results of this survey helped to
inform the maps that follow and aid in explaining their importance. The maps shown paint
a picture of the broadband infrastructure in the region. They displa y such topics as level and
type of service as well as community anchor institutions that are served by broadband in the
region. Table 2, shown below, illustrates types of tasks that can be done at different speeds
which coincide directly with Maps 3 and 4, which show the majority of our region as not only
served but having access to high speed broadband service.
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Table 2 Broadband Speeds Available a nd Applications Supported

Level of Speed Applications

Sending and receiving large files

Sending and receiving small to medium sized databases
Large frame videoconferencing

Multiple bridged sites and users

Telehealth and Telemedicine

High -speed endto-end network business applications
Telemetry

internet 2 applications

=8 =4 =48 -8-8-9_-9_-°

Medium to high social media use

Sending and receiving medium to large documents

Streaming standard definition content when buffering is not problematic
Downloading high definition content when slow download speeds are
available

3-5 simultaneously connected devices

VPN where speed is not critical to job function

Simultaneous functions such as web browsing, streaming video, and music
downloading

Low quality, small window videoconferencing (Skype)

Cloud based computing and data storage

Moderate

= =4 =a =4 =4 E I JEE]

The survey showed that 96% of respondents haveinternet access at their home. With so
much of the region having access tooverall service, demand for increased broadbandquality
and extension of service areas is relatively low. Ninety percent of those seved consider the
access they have now adequate for their uses, and 83% of residents said that they would not
be willing to pay more money to have faster internet speeds. Anticipated demographic
changes may impact demand for future services. Survey resuk showed that those who are
70 years of age or older are less likely to haventernet access at home. This was also true for
individuals with a high school education or less as well as households earning less than
$20,000 per year. According to the survey and the maps below (produced by the NHBMPP)
our region is generally well served for broadband intensive uses such as; sending and
receiving large files, telehealth and telemedicine, large frame videoconferencing, and high
speed endto-end network business applications. Overall survey results showed that only 5%
of residents claim to not have service in the entire region. TheNashua Regionhas the most
need for improved broadband service in the communities of Mason and Lyndeborough.
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Map 1: Broadband Level of Service for Basic Applications

Level of service indicates the degree or quality of service as defined by a range of download
and upload speeds &ee figure 1 on page  Map 1 shows broadband level of service as a basic
application. Tasks such as email and surfing the web can be performed with these speeds.
The Nashua Regionis generally well served, with some pockets of underserved and unserved
areas. These tend to be in the more rural areas of the region such as Lyndeboroughand
Mason and to a lesser extent in Wilton and Mont Vernon. In the map, depicted by dark
green, are the census blocks that are served by at least one service provider.Limited
competition between service providers canlead to higher broadband costs for the customer.

Map 2: Broadband Level of Service for Intensive Applications

The second map depicts level of service for intensive applications. This indicates the degree
to which service supports bandwidth -intensive applications such as streaming HD content,
connecting five or more internet devices, and video conferencing. TheNashua Region is
mostly covered in terms of service that offers bandwidth usable for intensive applications,
but there are still some rural areas in the western part of the region, primarily in
Lyndeborough and Mason, that are underserved or have reported service gaps Speed tests
have been done in the region to make sure that consumers are getting the speed advertised,
and additional information about broadband service indicates that contrary to advertised
reported speeds, there are areas where service
particularly important when they occur in commercial areas of our region, where it could
potentially impact business competitiveness.

Maps 3 & 4.

Broadband Availability for Uses That Require High and Moderate Speeds

Maps 3 and 4 depict broadband availability by use. Availability indicates the presence or
absence of service as defined by the download and upload speeds required for bothigh and
moderate speed internet access. Table 2 below shows more detailed information on the
types of applications supported for each speed.

According to these standards Map 4 shows that there is availability for broadband service for

applications that require moderate speed access acrossnost of the region, except in

Lyndeborough and Mason, where large areas of no servicestill exist. Map 3 shows how this

area of non-service expands into portions of Brookline and Hollis at high speed levels of

access. If speeds do not increase to a bandwidth offering at least moderate speeds there
could be potential negative impacts on business competitiveness and the expansion of
remote patient monitoring into residential areas.

Map 5: Broadband Availability at Com  munity Anchor Institutions

The current broadband availability at Community Anchor Institutions can be seen in Map 5.
This map indicates the presence or absence of broadband service at KL2 schools, colleges
and universities, libraries, medical/healthcare sites, public safety locations, community
government sites, and other non-government buildings. Community anchor institutions
sometimes serve as the onlypoint of internet access for residents In the context of this
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map, availability is defined by a minimum of 768 Kbps downstream and 200 Kbps
upstream. In other words, sites that are coded as available could be considered underserved
according to previous definitions. Throughout the Nashua Region most community anchor
institutions have broadband service.

Map 6: Fastest Available Broadband Technology

The fastest available broadband technology in our region is illustrated in Map 6 for each
census block, which can be defined as the technology that delivers the fastest advertised
download speed. For the majority of our region, cable providers are offering the fastest
service. There are twopockets of fiber service that are not reflected in the maps. The first is
the Technology Park in south Nashua and the other is Fidelity Investments located in
Merrima ck. Another recent change that is not reflected in the map is the availability of fiber
to most residents in the Town of Hollis. In some of the more rural western areas of our
region DSL is either equal to or faster than cable, or cable is unavailable. For significant
western portions of our region, mobile wireless (e.g. cellular) service is the fastest technology
available.

Map 7: Degree of Competition for Broadband Availability

Map 7 quantifies the number of service providers for any one census blo& in the region.
This map excludes satellite, but includes all other types of service including cable, DSL,
terrestrial fixed wireless, cellular internet, T1, and fiber. Broadband providers are
represented if they provide access at a minimum of 768 Kbpsdownstream and 200 Kbps
upstream. For our region, there are no census blocks that are not part of at least one
pr ov i stwice degitory for some of the more rural areas in our region; however, in those
areas the only service available is cellular internet. For any particular census block, the
number of broadband service providers in the Nashua Region ranges from 1 to 12.
Competition is strongest in the more densely populated areas of our region including greater
Nashua, Hudson, Merrimack, and to a lesser degree in Litchfield and Milford. Broadband
providers are included without consideration of the relative affordability of the service they
offer. Competition for broadband service providers in our region is sometimes challenged by
the cost that it takes to extend a network into a rural area. There are areas where residents
do not have a choice in service provider andmust pay t hat pr oiov obthier 6 s pr
broadband access.

Map 8: Broadband Availability by Maximum Download Speed

According to the data represented in Map 8, our region is well-served for the most part. All
census blocks in our region have some type of service defined by download speeds of 6Mbps
or greater including cellular service. The majority of t h e r scensus blogks areserved by
maximum advertised download speeds greater than or equal to 100 Mbps and less than 1
Gbps.
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Maps 9 and 10 :

Wireline versus Wireless Service Availability and Satellite Broadband Service

Wireline, wireless, and satellite service are all traditional internet services such as cable and
DSL. Satellite service is another form of wireless broadband but a user must have a dish, a
special satellite internet modem, and conditions providing a clear line of sight to the
provider satellite. This can sometimes be compromised in the event of extreme weather.
Wireless service includes mobile (cellular) wireless and terrestrial fixed wireless whereby a
stationary user can access a wireless broadcast from a fixed point transmitter. In rural areas
where wired infrastructure is not yet available, fixed -wireless broadband has become a
viable option for internet access. As shown by Maps 9 and 10 the entire region isesved by
wireless service, and satellite service can also be obtained in all census blocks. There are
isolated pockets throughout the region where wireless is in fact the only service available
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Mapping Verification Results

In addition to the UNH Survey and the NHBMPP mapping
project, the nine RPCs were also responsible for conducting a THINKNET
Mapping Verification Project. The data used for the above

maps were collected at the census block level. 1 one house on S“ RVEY
a single street was listed as having service the entire block
would be coded as having service. This caused concern with
the BSGs as well as residents of the communities who were
shown as having service when they did not, andwas certainly
a limiting factor in our research efforts. In an effort to
improve data accuracy, the Mapping Verification Project was
initiated. The process began with each community receiving a printed map to note
discrepancies in service. Maps were given ® community officials who were identified as
having the most accurate knowledge of broadband service in the region.

This was a voluntary process and towns were not required to indicate changes to their maps.

Eleven out of the thirteen communities participated in this project . Changes were onlymade

in four towns. The central and eastern communities were largely unchanged, while some

changes were needed in the western partof the region. In Mason, it was shown that DSL

was available on five roads that were not previously reported to have servie. It was also

shown that cable was not available on all but three town roads. In the town of Hudson, cable
service had to be added to all/l of Pasture Drive
reported DSL service to be removed from portions of 14roads. The last town that needed
amendments to their map was Amherst, where reported cable service was removed from
segments of two roads. NRPCbs GI S staff tracke:q
by each town that participated, and sent back bah the updated maps and a tracking

spreadsheet to the project team at UNH. All census blocks crossed by a changed road

segment will be updated to reflect either confirmed service or a reported gap in service.
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4. Demand for Broadband

I.  Survey and Public Forum Results

NRPC conducted a series of presentations on broadband planning throughout the region,

between August 2012 and January 2013. These presentations gave an overview of
broadband technology, the economic impact of broadband, and the NHBMPP. Maps were

also distributed at these meetings that showed the broadband coverage in the community

and highest advertised download speed. NRPC staff solicited feedback on broadband

coverageand encouraged people to take the speed test and survey done by the UNHCE.

A major concern expressed at these meetings wasthe issue of who will pay for new
technology and improved coverage. Abng with this concern was discussion of non-compete
agreements between different carriers which limits consumer choice. Another concern
voiced was the accuracy and precision of the data presented.

ii. Sector-based Data and Analysis

The purpose of the sectoranalysis is to better understand the existing and future broadband
needs, uses and applications specific to each of the following six sectors; health, economic
development, education, public safety, residential and government. This data was used to
identify existing and potential barriers to meeting these needs, and to discuss planned and
proposed strategies for overcoming these barriers.

The NRPC conducted the sector analysis by using the Survey Monkey otline survey tool and
also by conferring with stakeholders in the sectors with a specific set of questions. Regional
stakeholders and organizations were identified by CAls and through recommendations from
the BSG. The survey was conducted from October 2012 to February 2013.

Ten out of the thirteen communities in the region were ,\
represented in at least one sector. The types of businesses (Q¥italh
and organizations represented included retail, technology
services, grade schools, colleges, hospitals, health clinics,
physician practices, libraries, local government offices,
police, and ambulance services. The number of employees
per organization ranged widely with most employing
between 20-49 people. All the economic development
respondents had a small staff of 1 to 4 people while a
couple of organizations in both the education and health
sector had employees numbering over 500. While a few
organizations had either a part or full-time person employed for managing IT, most
organizations used a consulting service. DSL or @ble were the most popular service,
followed by wireless and fiber optic. Upload and download speeds also varied widely across
all sectors. The economic development sector had some of the slowest speeds which are
most likely due to their location.

40




REGIONAL BROADBAND OVERVIEW

The general consensus across the sectors owhether their broadband connectivity suits their
current needs was that it was sufficient but there is room for improvement. However, when
asked if their connectivity would suit their future needs, most indicated that it would not.
The biggest barriersindicated were cost and lack of choice.

The most frequently noted broadband needs were for webbased email, web browsing,
working multiple functions simultaneously (e.g. web browsing, streaming video/music,
downloading content), operating multiple devices simultaneously, social media use and
streaming content. Overall needs regarding broadband in our region included having the
ability to conduct research wherever you go. This would eliminate the need for travelling to
a location with free Wi-Fi for people who cannot afford to have it in their homes. A second
overarching need, stretching across all sectors, is data management. The third identified
overall need is professional development and training which would lead the way to an
innovative marketplace and help ensure future employees are educated in the newest
technologies. Having this level of education available to all students and professionals will
increase the competitive market and help create a drive for new innovation. In addition,
each sectorindicated which functions for using the internet and/or computer software are
the most important to their sector.

The top technology related challenges faced by all the sectors werdack of resources to get
the best technology, keeping up with technology, rapidly changing technology and
inadequate internet speed. When asked what it would take for their organization to address
these challenges, budget was the most common response followed by more resources and
training for staff. When asked about how they would characterize the stateof broadband
deployment in this region most felt that it is growing but still lacking in many areas. They
also indicated that service was unreliable and there was no obvious pattern about which
areaswere covered. The comments were consistent across all sectors.

Health

The health sector will be one of the most
important beneficiaries of broadband service.
High speedinternet will create a portal for sharing
of important medical records in a timely fashion
that was conceptual just a few years ago. The
electronic sharing of medical information is
referred to as telehealth and telemedicine. These
terms describe a method of communication that
will connect doctors and patients not only around
the country but international ly in the future. This
will enable medical records to be shared much
more efficiently and doctors may be able to
videoconference with their patients using broadband access. Patients would be able to have
access to more options when cloosing a doctor that meets their specialized needs. Video
conferencing is a task that the health sector could utilize if increased broadband access were
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available. Engaging in multiple tasks at once, using electronic data transfer to share medical
document s via the web, and video conferencing
Social media and webpage design would be two other things the health sectorindicated it
would improve if connectivity barriers are overcome.

Challenges noted include issues with access, connectivity, and budgets. Network
connectivity is a foundation for many services health care wants to deliver and use in the
near future. Currently, the health care sector is using Carrier Ethernet Services to
interconnect remote |ocations within the organization and over the internet to other health
care partners. Without a stable interconnected network hospitals do not have a fast enough
way to connect with local emergency responders.

Economic Development
Cloud computing is a way to keep files

— —
connected on multiple devices. The cloud  [Ladf< /g
enables a user to work on a document on a et X bocuments  Training [ Notebook
laptop and then edit that same document on cotendar 2P5%5€  Presentations

. . . . endar

a tablet S|mp!y by. saving it |.n the cloud. - Srage. IO s SN
Cloud computing will allow business owners Y Spreadsheets  Contacts )
to run their business no matter where they ‘ S 7‘
are. They could create a presentation on a Smartphone %/
tralh going acrqss the country and have it Cloud Computing Desktop
available on their computer once they reach o s acse w5l vous apalinbons o o sk mabiil ik
their destination. Photo Source: TechyGadget.com

This will open doors for productivity that will give the market a new competitive edge.
Selling your product online is another benefit of broadband for businesses. Having your
product available both in store and online will doub le your inventory without the added
office space. Selling products via theinternet makes for a limitless customer base, and is an
attractive and convenient way for them to shop from home. With this comes the ability to
track shipments and let customers know exactly where their package is, and when it will be
delivered to their door, creating a convenience that is unmet by more conventional shopping
methods. With broadband access comes teleworking; a new and innovative way to work
from home. Having the ability to work from home will allow new mothers to stay longer
with their infants, and also save money on daycare options. Teleworking can also connect
people on opposite sides of the country, essentially giving them the best of both worlds. A
resident in one state could have a job in a completely different part of the country, and be in
constant contact with his or her employers.

When asked what they would use increased broadband services for, the economic
development sector showed interest in online ordering. Being able to sell more products
faster, and giving customers the ability to track their order as it is shipped to them is a
convenient way to boost their revenue. Having this kind of tracking ability also made them
feel more comfortable when dealing with suppliers. Another attractive feature of having
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increased broadband access would be for businesses to create websites and social media
sites. This is essentially free advertisement, and connects businesses to millions of people

nationwide.

Interest was also expressed ininstant file transfers and services. Businesses

would be able to have presentations via video conferencing from anywhere in the country.
Immediately after or before video conferences files could be transferred and signed, ard
deals could be made in hours instead of days.

Education

Every library, in every school, cannot have every book, or can they? With broadband this
dream could become a reality. Students could potentially have access to any book they want

and ensure each

student 6s

to read and teachers can share
books and other resources with
each other via the web.
Teachers can also share lesson
plans and ideas instantly
creating an online community
that will connect educators
across the nation, and the
world. Students could video-
chat with pen pals in China, and
actually see them. Parent
teacher communication would
be instantaneous as well,
making it more manageable to
deal with each individual child
specific needs

online so a student that is out for an extended period of time would be able to continue their
schoolwork while absent. Student progress can be monitored so that parents, teachers, and
students are always able to find out where improvements are needed, or vinere hard work is
paying off. Online courses and learning tools allow students of all ages and learning types to
take classes online where and when it is most convenient for them. SeHconducted learning
is a new development made available with broadband access. Conducting research will be
easier than ever, and researchers will be able to find and share new developments in any
field. Research and file storage and management will be convenient and organized, and data

input will be faster than ever.

Online training and interactive learning for students is one benefit of broadband access in
schools. Teachers would be ablgo attend online workshops and access a variety of lesson
plans and other resources. Offering students the chance to gain a greateskill set is a benefit
that will allow students graduating from high school to increase their technological skills.
Having broadband access will also provide students with fast and reliable ways to conduct
research. With access to broadband available inall schools, students will have the ability to
create online digital portfolios that can be home to all of their work throughout their years in
school. Theycould then selectthe work that they would like to submit to colleges, potential
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employers, or community stakeholders. It also allows them to always have access to past
work that they may need to reference in the future or track their progress.

To eliminate some of these challenges the education sector has been working with ERate for
technology upgrades Steps have been taken to make a shift fromthe Comcast cable async
network to the Fairpoint 20 mb EDIA sync network. Some remaining challenges include the
rising price and upload to the cloud, and the need for more bandwidth and wireless access
points.

Public Safety

High speed file download wil!/| e n a litakhistoriy anaat r e s p «
tablet in the ambulance. This will open doors for emergency medicine and create a way for

EMTs t o consul t e ac hrecordsthéeford treatirg théns in ariée dhreatening

situation. Remote access to databases such as building department databases, criminal

history, medical records, and more will also benefit police and fire when entering situations

that threaten theirown | i v es . A personbés criminal hi story
officer in the safety of their car before approaching any dangerous suspects. Firefighters
wi || know i f a buildingés infrastructure is go

trapped inside before entering the
building. Digital mapping and location

services would fill the gaps in helping to
locate missing persons before it is too
late. Remote surveillance and
monitoring will allow officers and

security guards to review camera
footage instantly to assist in crime
solving processes. Workforce
collaboration will be an attainable goal
with the help of broadband, and
connect all sectors of our emergency
response network.

Being able to train officers remotely would be highly benefici al to the public safety sector. If
access to broadband was readily available to them officers and other public safety officials
said that they would utilize a remote training system. On-scene field telemetry to hospitals
would allow first responders to alert the emergency room of in-coming patients. This would
also be beneficial in the event of a mass emergency so that the hospital can be as prepared as
possible when the patients arrive. Some challenges for public safety officials begin with the
need for higher-speed bandwidth that is affordable.
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Local Government

Streamlining administrative functions would enable the go vernment to provide some self
service options to dealing with simple government services. This combined with electronic

data exdhange would expand the online governmental accessto communicating with your
state, local, and federal governments all at once. Social media allows for discussions and
collaboration to happen over the internet sparking new ideas and initiatives. Interactive
technology paired with ewodld alowi citizens dor participaten 6 s
without even leaving home. Having this channel will create an open line of communication
between citizens and their local decision makers, enabling them to have a wice in their
community.

Video training for staff and increased
resident access are twokey benefits of
broadband service to communities.
Streaming video using Voice over
Internet Protocol (VolP) would mean
that any device; phone, tablet, or
computer, would be able to call
another device over the internet
without a provider as long as it is
based on a Session Initiation Protocol
(SIP) program. Broadband access
would allow for faster transfer of data
across a private government cloud.
Comcast has recatly increased speeds
and for a small monthly fee and is able to offer speed and Static IPs.

45 .

we



CHALLENGES TO REGIONAL BROADBAND
IMPLEMENTATION AND IMPROVEMENT

E. Challenges to Regional Broadband
Implementation and Improvement

Barriers to implementing broadband infrastructure in the Greater Nashua Region can be
categorized into the following four groups: administ rative, service, financial, and data and
mapping. Administrative issues include the unique relationship between Incumbent Local
Exchange Carriersand Competitive Local Exchange Carriers and cclocation issues. Service
does not always exist in the area adverHigh sed as
latency in certain areas is causing a high time delay experienced by a system.Funding to
expand service is limited to preventing improved service to more rural areas. Finally, there
is a distinct lack of information on existing service areas and types. Overall the region was
identified as well served based on results from the UNH Survey Center. The participants
claiming they do not have good service indicated that they either do not want to pay, cannot
afford to pay, or have no interest in better broadband service. In order to improve
broadband service in the region, each of these four barriers will need to be addressed.

1. Administrative Barriers

Barriers faced at the administration level include geographic franchising boundaries, as well

as obtaining permission to co-locate wires on existing poles. Incumbent Local Exchange
Carriers (IlLEC6s) are required t opefitienrbetveen acces s
I LEC60s and Competitive Local Exchange Carriers
barrier. Bigger companies have shown no interest in competing with smaller companies to

service more rural parts of the region. According to the Telecommunications Act of 1996

|l LEC6s must only share their equipment with CLE
compet e. Because of this and the transfer that
cabl es CLECG6s are i n cdaliaueacal ex¢chanbeecarremm makga falb s ol et
transition, they are no longer obligated to share equipment; the 1996 Act only requires them

to do so for copper lines.

2. Service Barriers

Some towns in our region are currently underserved by their service provider, which is an

ongoing conflict between residents who want service but cannot afford the initial cost of

infrastructure redevelopment, and carriers who might be reluctant to invest the money to

extend lines to the more rural areas of the state. Someresidents have also noted that they do

not wish to see lines brought to their communities and have no need for broadband.

According to our surveyed individuals, service providers need to focus on latency instead of

bandwidth. Satellite service is available across the entire region, but has a high latency

which makes it an undesirable service compared
Fairpoint which run on cables attached to poles. More accurate data is needed to assess the

current state of served, underserved, and unserved areas, as well as which areas are
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interested in better service and those who do not feel they need any change from their
current providers, if they have any at all.

By improving quality of existing data, faster speeds and more reliable technology will result.
Improving the existing infrastructure will be a helpful way to bridge the gap from DSL and
copper lines to newer technology running through fiber. By connecting all infrastructure in
the region and state more communities will be able to at least have the option of service
without paying higher amounts to get lines laid down to their individual residencies. With
more lines and different services available, companies would be able to expand their service
areas and residerts would have more options for service providers. This could facilitate a
competitive marketplace that would in turn spark competitive pricing. Of the people
surveyed in our region, most who had an issue with service said that there was not enough
choice in providers. The more people are involved in the improvement of broadband
availability, the lower the cost of extending networks will be.

3. Financial Barriers

Funding sources to extend broadband service to more rural parts of the regionare currently
very limited . The cost is often too high for towns or individ ual residences to pay the initial
cost of service extension toa particular street or area of a town. Conversely, thesame
situation exists for providers who cannot justify the cost of extending service to a limited
number of residences or small businesses, as it wold take years to see a return on their
investment. This financial burden also affects well served areas as they face the need for
constant service upgrades to meet the ever increasing demand for bandwidth as more and
more services move to theinternet .

If future funding sources are identified local committees, individual communities or the
region would have the opportunity to implement one or more of the recommended action
items identified in this plan.

4. Data and Mapping Barriers

The telecommunications utility industry is regulated at the federal level, and currently there
is no federal regulatory mandate that broadband service providers share their proprietary
data with outside planning organiz ations or local governments. One of the most significant
challenges in developing this plan was obtaining current broadband service data to easily
determine which locations in the region have access to specific broadband service types.As
a region we need the capability to accurately map, at the household or streetlevel, existing
broadband service in the region by provider and service type such as cable, DSL, fiber and
satellite. These data would assist the region in developing a comprehensive plan for service
expansion to underserved areas and facilitate economic development by providing vital
information for prospective businesses considering relocating to the region.

The NRPC will work to promote wireless service and continue to form better relationships

with service providers in the region, attempting to bridge the gap between consumer and

provider. In creating these relationships we will focus on getting providers t o publish
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CHALLENGES TO REGIONAL BROADBAND
IMPLEMENTATION AND IMPROVEMENT

mapping information showing service areas so that we may paint an accurate picture of our
regionds needs and goal s. This wil/l al so
improvement. The BSG has identified the need to obtain more accurate service area data as
their number one priority.

Opportunities

Opportunities exist in the relationship between stakeholders, providers, planners, and other
public and private partnerships. In order to successfully extend broadband service, all of the
above need to create good working relationships with each other as well as their community
members. Customers need to encourage companies to provide faster technology and voice
their concerns directly to their service provider to create awareness of their need for faster
and more efficient service.

Customers should also be vocal about extending service and expanding to new areas. By
becoming more active in this process consumers will promote the idea that broadband
service is a basic utility. Technologies are only going to advance further and it is important
to stay up to date to ensure all members of the community have equal access to education,
jobs, and all other technological resources.
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FINDINGS AND RECOMMENDATIONS

nendations
ey NS

1. Evaluation and Prioritization of N eeds, Challenges and

Opportunities
Economic
Hi gh initial costs to enter new markets make r et

without certain customer density and/or loyalty. Rural locations are most typically affected
and are recommended as a high priority in the region. High operational costs associated
with utility pole and conduit rental fees from incumbent power and telephone providers is
an issue that prevents smaller companies from renting lines. If this service was more
affordable there would be more private
companies attaching to these poles
creating increased compe
are focused on maximizing use of older
infrastructure, e.g. copper and coax
wires, and need to focus more on future
technologies like fiber to help create a
more cohesive network and ensure
adequate <srvice measures. Lack of
coordinated statewide effort for grant
opportunities and funding is a challenge
that can be met with a more vocalized
population advocating for better
broadband service.

Administrative and Regulatory

On the regulatory front, the re is a need to encourage the development and incorporation of
telecommunications chapters in Master Plan updates. As technology becomes a staple in
our way of life Master Plans should reflect it as such. Planning a broadband infrastructure
system desenes attention just as planning for future land use and transportation do.
Connecting common ideas and goals for future advancement of broadband at the local,
regional, and state level will help keep communities synced. Antiquated zoning ordinances
and land use regulations could be hindering broadband expansion by restricting companies
from laying down new lines. Many regulatory barriers exist at the state level, and
improvements will require cooperation from state departments, planning commissions,
service providers and community members.

Service

Lack of cooperation among service providers to collaborate on developing service maps is a
challenge currently faced by planners. The need for service providers to disclose the location
of backbone, long-haul, and final-mile fiber assets, especially in the Nashua Region is

49








































