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COMMISSION OF THE STUDY

1.1 Introduction

In August of 2013the AGC contracted with ECOechnologies to performstudyof thebroadband
infrastructure and services within tA&C Regions which encomapaases Warren, Washington and
the northern half of Saratoga Counties.

This study was to consistf a Telecommunications Infrastructureventory a Fiber Needs
Assessmentand aPreliminary Analysis The purpose of this study is to gather atmtument
broadbandinfrastructure and services informatjowhich will be used to support economic
developmentvithin the County expand broadbandrailability for all residents of theegion and
bettersupportregionalplanning.

The first phase of thproject the Telecommunications Infrastructure Inventomas toinventory the
currentbroadbandnfrastructure and servicewvailable intheregion The dataobtainedwas used to
compile maps and databasesnsisting ofthe following information

A. Broadbandnfrastructure
1 Fiber optic andcoaxialcablelocations
1 Cell site locations occupantsandwirelessservice providers
1 CentralOffice locations and wireenterboundaries

B. Telecommunications and Broadba®ervice Providers
1 Serviceprovidercontactinformation (ILECs, CLECSCATV, ISP, wireless)
1 Coverage area and areas of operation
9 Services offered at each Central Office

All information hasbeengathered to the extent that the field sureeuldidentify andas in as much
detail asthe broadbandnfrastructure owners and service providerse willing to makeavailable.
The information contained herein Haaendocumentedo includecurrentownership of the fiber and
coaxial lines, services availabby eachprovider, other infrastructureand future development and
investment plans.

Two other phasesof the Agreement with ECC Technologies will follow and build upon this
Broadband Inventory Simmary The second phase, thHeeds Assessmenwill consist of
understanding and documenting tlegionGs broadbandneeds and releig them to adding Open
Access fiberand/or wirelessnfrastructure into theeeded areas\s part of the assesemt phase,
ECCwill seek to identify potential entities that mighe interested in working with the community
to fill the gapsincluding service providerswireline and wirelessbroadbandproviders and
enterprise customers.

In the final phaseECC will develop apreliminary outline that will demonstrate the potential
partnerships and roles of entities brought forwardassist in determining if the addition of
infrastructure is sustainable anill be the basis faapplying forgrant dollars oother means to pay
for the constructionoperation and maintenancef expanded broadband infrastructuv®hen an
initiative is funded a complete business plartluding a business development processyld be
necessary tensurethe success of thgroject.
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The business developmambcess consists of working wisthakeholders and potential infrastructure
users to determine the potential revenues that can be expedet in the placement of access
locations to thenfrastructure Potential revenue dal expectations are developed to demonstrate
sustainability of the infrastructure/hile the user locations help determine preliminary infrastructure
routing.

Thethreephases of thiStudycomplemeneach otherso that when used togetheach phasewill
greatlyassist theegionin understandingplanning creating, and enhancimgoadbandaccess for its
residents and businesses.

1.2 Importance of Broadband

Broadbandandspecificallybroadbanccommunicationshavetransforned the wayin which people
communicate educate,congregateand live. Whether byandline telephone, mobile telephone,
Internet email, video conferencingor othercellular and wirelesgechnologies, people waand in
some cases need be connected everywhere arlddd the time.Today there is almost no facet of
our daily lives that is not impacted by broadband communication technoltgiaddition tothe
personal impact broadband has on individuiilsanhave an even greater impact @acommunity
Broadband has beconie the 2f' centurywhat railroads were in the T%entury and interstate
highways were in the 30century Broadbands an infrastructure necessity and those communities
that have it will prospewhile those without it will not.

Employment

Every prospective employee looking for work knows thabadband connectivity is a musbh$ are

listed online applications are filled out online, and resumes are sent electronically. Looking for work

is work, and without the proper tooks prospective employee is at a considerable disadvantage. The
most important toois an Internetconnectionwith broadbandconnection speedso that job posting
websites can be accessed, profiles can be created on networking sites, resumes can be ser
electroncally viae-mail, and job offers can be received electronically. electronicesumeand the

skill to maneuver on thinternetto look for and respond temployment opportunitieare essential

for todayods job seeker.

Economic Development

Broadband enabk local communities and regions to develop, attract, retain and exparrégting
businesses and institutions. It also improves the productivity and profitability of tangdl, and
homebased businesses in many ways apdns their product® new marketslocaly, nationaly,
andevenglobaly.

Education

One of the keylevelopingtrendsin the United States that education has becoradifelong pursuit

that encompasses a wide range aativities, from preKindergarten programs to continuing
education classes foprofessionals.At a time of increasing globalization and technological
dependencefailure to adequately prepare students will limit their ability to compete for jobs that
require a new level of literacy thatvolves creative, innotave problemsolving and the ability to

use a variety oAdvanced information and communication technologies.
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High speed broadband has a critical role to
ability to deliver more knowledge to more students at a lower cost and at a more flexible time than
traditional teaching methods.

Real Estate

High speedbroadbandwill have a positive impact on real estate sales and property values. The
absence of broadband can encourage a potential purchaser to make a tetasi@none property

over anotheror one community over another. Progressive communities sgchKansas City,
Raleigh, Atlanta, Charlotte and others are developing Gigabit to the home strategies in an attempt to
draw and retain businesses and professionals.

Healthcare

Broadband makes remote access to clinical services for pgtesgleand povides significantly
improved, coseffective access to quality healthcare. It allows physicians to monitor their patients
through innovative homkeealth devices and prowadpatients with reatime feedback.

There are many examples in thealthcareindustry of collaboration and consultation between
physiciansand specialistaot in close proximitygeographicallylt is not uncommon for a physician
to electronically send test resultsyrays, ultrasoundmages CAT scan imagesand supporting
documenttion to a physiciarwho hasa specialize@xpertisefor a second diagnosi&iven the size

of the files mly broadband can accomplish thiis.addition many healthcare entities are starting to
use private fiber networks to get the needed bandwidth amditgedor transferring confidentially
sensitive medical records and billing information.

Government Consolidation

Broadband assists government agencies in improving the quality of services it phyvalksving
access to tax records, voting recolulsigets, service departments, and tax maps to name just a few.
Broadband allows citizens to more readily communicate with public agencies and elected officials
through email.

Government organizations across the country are usimgdbando consolidateservices between
towns cities, and countiesto lower costs andmprove services.E-government is the term used to
describe interactive applications with the community.

Telecommuting

According to the US. Bureau of Labor Statistida the reporfThe Hard TruthAbout Telecommuting
by Dr. Noonan and Dr. Glasthe growth ofmultiple daysperweek enployees (not including self
employed)who telecommug increased 7% from 2005 to 2011. Though the rate of growth slowed
during the recent recession tol%, in 2011 3,148,313 employee®r 2.8%6 of the workforce
worked from homeln 20132.6% of Americangelecommutd. This number is expected to grow
butgrowth can only occur in areas that have adecuadaffordable broadbanskrvice

Senior Citizensand Disabled Persons

Broadband allows for horAeased rehabilitation and health monitoring devices for senior citizens.
This allows these individuals to gain access to services in their homes rather than in institutional
settings. It also allows seniors mooptions to live anywhere they choose and still stay connected
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with medical care, their families and friends, participate in online educational classes, or start new
careers or projects after retirement.

Broadband is an important tool in addressing tieeds of disabled individuaM/ith broadband

based applications and supporting technologies, deaf and hearing impaired individuals can
communicate with one another through sign language using webaadsgisually impaired people
can use A spogranesithatawiblyldescribe website material to users. Software programs
exist to interpret screen content into Braille. Broadband also permits useeteobmmunications

Relay Services (TRS) to use Video Relay Services (VRS) to communicate mohg wethdvoice
telephone users.

Consumer Savings

In a study recently released by thaternet Innovation Alliance (lIA), as reported at
http://www Internetnnovation.org/it was shown that).S. residents can save nearly $8,408year

in entertainmentglothing, food and other expenses by subscribing to broadlzamdpared to a
savings of $7,695 last yedduring the week of December 8 through 14, U.S. consumers spent $6.9
billion onlined an 1P4 increase over 20Blaccording to data released by marketiygstacomScore

and reported by Steven Musil of c|net in an article published December 16, 2012.

fiThe savings difference between this year and last is due to a rising cost of products and services
offline and an increase in comparison shopping serviceseomethp said Bruce Mehlman, the 11A's
co-chairman.fiConsumers are spending more, and there are more opfiegufor differential

p r i chetwegrooffline and online products as the U.S. economy improves, he said.

Access to thénternetallows shoppers toompare prices on a wide variety of items and gives them
access to a larger inventory of products. Shoppers can alsedimdnly discounts and coupanis
addition consumergan save gasoline costs by shopping ordinéby avoiding adrive to the st
Overall, online access provides a variety of ways to save money

1.3 Current State of Broadband
Broadband and Broadband in the US.

1. The Federal Communication Commissi®fCC) created th&elecommunicationéct of 1996
to establish competition and facilitate growth in t®adbandindustry Prior to 1996, the
broadbandndustry was a government regulated monopoly. AftefTilecommunicationsict,
new, competitive telephone companies cal@ampetitiveLocal ExchangeCarriers or CLECs
emerged and provided consumers with a choice of providers and services. During the same
period of time other notraditionalbroadbandoroviders driven by technologyemerged. These
new players to thdroadbandindustry, namely cable T\Vnetwork providersand wireless
providers offered alternativeand competitivdbroadband services.

2. According to CiscoSystems we can expect the following;

An increasing number of devices The proliferation of tablets, mobile phones, connected
appliancesand other smart machines is driving up the demand for connecByit¥015there

will be nearly 15 billion network connections via devigdacluding machingo-machiné® and
more than two connections for each person on earth.
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More Internet users. By 2015, here will be nearly 3 billion Internet usérsnore than 40
percent of the world's projected population.

Faster broadband speedThe average fixed broadband speed is expected to increadelthur
from 7 Mbpsin 2010 to 28 Mbps in 2015. The average broadbspeed has already doubled
within the past year from 3.5 Mbps to 7 Mbps.

More video: By 2015, 1 million video minutésthe equivalent of 674 dafswill traverse the
Internet every second.

Broadband in New York

Over the last decadBlew York hasexpandedroadbanglanning andnitiatives. In 2.2 and 2013

the New York State Broadband Programs Office has awarded grants to rural areas for the
deployment b broadband technologies to rural areas of the Stdte.New York State Broadband
Progrms Offceis tasked with helping connect aleN Yorkersto thelnternetby working with the
individual couniesand entities across tlstateto promok broadband adoption and exysion.

Broadband and the Digital Divide

A technology divisions occuring across the nation, acrosg&W York, andhere inthe AGC region
It is adivision between the areas which are mostly urban that have acdegh &peedaffordable
broadband service and those that do not Isambaccesswhich are mostly rural. This dision of
broadband service has been | abeled the Adigit

One of the things urban counties have in common is a more devdiopetbandinfrastructure.
Employers have more choices for broadband connectivity. Families have greater access to high
speed broadband for themselves and their school age children. But a business does not have to be
located in theCity of Glenns Falls 0Saratogato be successful. There just has to be comparable
infrastructurewhich includes high speed broadbafo that bisiness to succeed.

Progressive communities amew pursuingGigabit to the home initiative§.hese communities know
that investing in the broadband infrastructure will not only increase speeds but also interase
usage andiostereconomic developnme for their regions. The demand for bandwidth will continue
to increase as households add more devices that require greater bandwidthGeditsto the
home will become the new digital divide.

Broadbandand broadband access particular have become one of the essential infrastructure
resourcegor economic developmern par withpaved roads anekliableelectric powerthat allow

a community to competéhrive, and growin the 2£' century.This study is the first step in allowing

the AGC regionto grow from a broadband infrastructure standpoint. By identifying what broadband
resources are available and what areas are without brogdioamehunity leaders will be better able

to plan theregionsfuture.

1.4  Study Methodology

AGC contracted ECC Technologies to inventory theadband infrastructure and services
supporting theegion The informatiorECC collectechas been compiled into a GIS databaséhiey
WarrenCountyGIS Departmenand ECC6s own. GI'S depart ment

The GIS databa&sprovides both mapping and database information relatbcb&mbandmapping
elements (e.g. Central Offices, LEC coverage areas, wireless tower locatidfiber optic lines).
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The GIS database can determine by location what carriers and servicesilatdeain a given area.
The AGC will act as a clearinghouse for the dissemination of GIS mapping and data.

Serviceproviders included in the Inventogare

1 Local Exchange Carriers (LECSs)
Inter-Exchange Carriers (IXCs)
InternetService Providers (ISPs)
CATV serviceproviders

Networkserviceproviders

= =2 A A

Darkfiber providers
1 Wireless Service Provide(8VISPs)
Research Methodology

To gather the information required for this study, ECC technolog@msducted onen-one
interviews with the majobroadbandoroviders and @formed field surveyorii osi t e star vey
identify anddocument outside plant (OSP) cabling infrastructurePublicly available databases
managed byrederal andstate agencies and informationrpbased fromelecom industry databas
reseach organizations were additional sources used to complete the inventory.

Qutside Plant Engineering

ECCb6s experienced Outsi de ®field data cqlléat®inspeckomgi n e
These individuals are educated and experienced in locating and identifying communications
infrastructureln addition hey are familiar with design and construction methods of communications
cables They spenimonthsin theregionfinding and identifyingoroadbandnfrastructure.

The OSP Engineers found seafeowners of fiber optic cable itihe region In addition to cable that
was identified there was also cable found with no physiddiytifying informationthat would
allow us to attribute it to &droadbandproviderandt her ef or e was <cl assi fi e
i mportant to remember that all cables have be

Contacted Providers

The broadbandproviders in the region were contacted via telephone, in person, drydémail.

Each organization contacted identified the appropriate individual within their respective company
and that person was informed of the study and its istedtallowed to provide information on their
services

Public Information

ECC obtainedoroadbandindustry data publicly available from Federal andt&targanizations
Some of these include but may not be limited to the FCC and FAA.
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Industry Resources

Other resources included GeoTel and Telcotlieadbandndustry research companidgpadband
provider websiteshroadbandndustry professionalE CC Te c hn o | o gdOetsidegPlaaetx per i
Engineers that conducted outside plant (windshield) surveysréadbandoute identification and
knowledge of théroadbandndustry.

GIS Mapping/Database

All infrastructure information in this inventory project has been integrated into a GIS model
develogd by the GIS department\tarrenCounty. This GIS database will be admimstd, stored,
and updated by the GIS departminénsure saurity and continuity of the resource.

The GIS database of information was devetbpo supporbroadbandand economic development
initiatives going forward. This information will be used by the Economic Development and Planning
Department foregionandlocal useMost of the maps included in
broadbandnfrastructure surveyed and documented inféleof 2013 and spring of 2014
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SECTION 2
AGC STUDY OVERVIEW

This study includes an analysis of all the technologies dlail® bring broadband service tize
AGC Region A brief overview of these technologies may help put the findings and
recommendations in perspective.

Wire Line Infrastructure

Wire line infrastructure includes telephone and cable TV cables, which aeg bithed in the
ground or attached aerially to utility poléalire line cables can bevisted pairs of copper wire,
coaxialcable,or fiber optic cableThe wire line infrastructure for thregionis primarily owned and
operated by the Incumbent Local Exchange Carriers (ILECs), the cable TV cgngvahwo
additionalfiber based providers.

Copper Telephone Infrastructure

Traditional telephone copper cable is still thpeedominantinfrastructure serving homes and
businessem the region Copper cable is used kyet telephone companits connectCentral Offices

(the building location for telephone switch equipment) to end users for the purpose of providing
traditional voice and da services. It should be noted that copper cable has a limited capacity for
broadband serviceThis factoris typically thereason why advancelroadbandservices are not
available inmanyareas.

The limitation of providing broadband access over coppfeastructurds in direct proportion to the
distance from theCentral Office or remote signal boosting sit¢he age of the cable, arie
relatively poorer performance qualities inherent in the cable.itself

The majority of residential telephone serviceABC is supplied bycopper cable infrastructure that
consists ofpairs of unconditioned twisted copper wiresd is commonly referred to as POT#®
Apl ain ol d t énladdpidn tomeng abke euppon & single telephone ¢&AIOTS lines
are capable of providing up to a 96§ iidial upd  a n @mnection forinternetuse.Nearly all
businesses and organizations require services faster than a typiogl ca@nection.

In an effort to provide daster service over existing copper lines, the telephone carriers developed
digital data communicationservices calledigital SubscriberLine (DSL) technology which is a

form of broadband. DSL can use a POTS line to deliver bandwidth services df@Mlips service
dependingupon the type of DSLthe quality and age of the copper wittge quality and age of the
transmission equipment, and most especidly distance from thdast point of transmission
equipment These are the key factors determining the bandwidth or speed available to the end
user Since its introduction into thieroadbandndustry DSL has become a popular servioe the
incumbent providetssince it requires only the addition of equipment and not the replacement of
cabk. A drawback of the technologlgowever, is that it requires that customers be wiff#if000
feetof thelastDSL repeater or signal boosting equipment.

Coaxial Cable TV Infrastructure

The cable TV(CATV) industry utilizes a hybrid fiber optiand coaxal cable network to provide
high quality video, high speed datnd voice service® their customers in the regiomhe high
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performance characteristics of coaxial cable make it possible to support the transmission of
telephone, videoand data simultaouslyover greater distanceBroadband access is awile in

many parts of theegionvia this hybrid fiber/coaxiainfrastructure installed by the incumbent cable

TV providers.

Time Warner usesable moém technology, which utilizes single coaxial cable TV connectitma
customer location tesupport the simultaneous transmission of telephone, vareb data.Time
Warneris the provider otableTV services in most of theegion

Fiber Optic Infrastructure

Broadbandcompanies hae fiber optic cabling installedh the region using it primarily as an
aggregation or a backbone resource. This infrastructure is used to interc@en¢mt Office
locations aggregate coppemnd/or cabldines or in some caset® make high speed coections to
customersTime Warner, Verizon, Citizeng-irstLight, and PrimeLink each have fiber in one or
more of thethreecounties. Thdiber is used avackbone infrastructur® extend service t€entral
offices, Remote cabinets, heademusighbohoods and communities. The teleph@oenmnies, the
cable TVproviders, and the fiber network compansesh as PrimeLinkave made a considerable
investment in fiber optic infrastructure along thenajor traffic cooridoors of the region
Newcommers such &LIC will also continue to develop fiber infrastructure thoughout the region

Wireless Infrastructure

Wireless technologies are the fastest growing segment ofbrib@dbandindustry. Wireless
infrastructure supports cell phones, pagers, mobile data terminals, messagimjeraatservices.
Wireless antennas or access points (AP) are located on towers, titidsjiand even water towers
In many instances the wireless infrastructure installefiGiC can offer connectivity in areas where
landline infrastructureloes not. In some instancesAC due to geographical impediments and the
cost of the building landline infrastructure, wirelessrasfructure may be a more effective and
affordable method to serve areas of low population derisitthe town of Thurman a white space
trial is underway which if successful may provide options to rural areas of the region.

There arecurrently 38 wireless towers(either registered on the FGE£ FAA websites or confirmed

by a wirelesgprovider) constructed ithe region The majority of these towers are located on major
roadways and population centewgth the highest concentration of towepostioned inand around

Glenns FallsCel | ul ar coverage was descr i bneedoutside the d ot ;
developed areas of the regiofhe service coverage of a typical cellular equipped tower can be
betweenoneandtenmiles dependingpon the equipment in use, how the equipmembisfigured,

the terrainand the height of the towers

Cellular towers are used by thérelessphone service providers to transmit voael data sessions

from one area oficelld to another. These towers atategically placed to provide thearimum
coverage withthe least number of tower€ellular antennae oriowers in theregion ae placed
primarily along major traffic corridorandpopulated areas throughout the County so that the cellular
companiesanprovide coverage to the higheatmber of userLellular towers are connected to the
Public Switched Telephone Network (PSTN). Current cellular offerings, such asd@refiber
connectivity because of the bandwidth demands placed upon them. Irhé&etjréline demands
placed upon most 3G equipped data antenna is approximatelgp20dhd can be accommodated
with copper or coaxial cable. Towers equipped with 4G technology must be served by fiber optic
technology because bandwidth demands are typi2@Mbps and growing. Subsequently, cellular
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providers are becoming major customers of fiber optic connectivity to their towers in order to
provide the seamless, high bandwidth services customers have come to expect and applications have
come to demand.

Small cell technologieswhich are not currently deployed in significant quantities in the regidh
begin to emerge in the coming years. Sroalll essentially establishes similar capabilities as a tower
in defined areas of a community. Generally sncall deployments will be found in areas where
current cellular capacities are oversubscrjlseth as sporting events, downtown business sections
etc. Small cell technologiers will see diegments in urban areas on utility poles, buildiregsd low
priofile anternas. In rural areas it is believed that small cell will play a role by being mounted on
existing utility poles, transmission facilitiestc. In either case small cell sites will be connectied via
fiber infrastrcutre.

Overview

ECC has fond that theregionis well served along thmajor traffic corridorsand in the cities and
villages The towns ofclens FallandQueensburyave access to at least one high speed broadband
provider with competitive access widely availab@®mparitively speaking we have found the
services alonghe Rt. 9corridorare consistent with what we have found in o#ierilar areascross

the State. However, the areas outside these more population dense aresegairthave much less
coverageThese are typically the more remote sections of Warren and Washington Counties.

As the map®n the following pagewill show, there are areas of tlmegionthat could benefit from
additional investment in diversified fiber and/or wireldssadband sereg particularly in the
northeastern and northwesteportions of theegion
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