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1 Introduction

As an NTIA State Broadband Data and DevelopmenD({3Bgrant recipient, the State of
Maine is undertaking a statewide project to inventond map broadband services for
inclusion in both national and state broadband mdjp® SBDD grantee project team for
Maine consists of the ConnectME Authority (ConneE)Mhe Maine Office of GIS
(MeGIS), and the James W. Sewall Company (Sewa@he team is collecting broadband
service availability data, including speeds anasypf technology, as well as information on
Community Anchor Institution (CAl) locations acrds® entire state. The collected service
data undergoes geospatial processing and verditateps before it is loaded into Maine’s
broadband geodatabase. This geodatabase isausatisty NTIA’s bi-annual submission
requirements as well as support the ConnectME Aiitte statewide initiatives and
programs.

This whitepaper describes the deliverable datagetgjata collection process and the
verification process.

Page 4 of 78 last revised 2012.04.02
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2 Data Description
The Maine team is providing spatial

data represgntrovider coverage in the state as well

as information on validation and verification preses. Files provided are as follows:

Filename

Description

ME_SBDD_TRANSFER_2012_04_01.gdb

Folder containiB{B transfer file geodatabase

ME_DataPackage 2012 04 01.xIsx

Data Package file

ME_2012_04_O1.txt

Data Submission Receipt file

ME_Methodology 2012 04 _01.pdf

Methodology Paper fil

ME_ReadMe_ 2012 04 01.txt

ReadMe file

ME_2012_04 _01_Changes_and_Corrections.doc  Docuisgng changes and corrections since October 20

submission to NTIA

3 Provider Participation

Company Response
Provided data

Will provide data
Will not provide data
Non-responsive
Total

Number % of Total Companies

36 61%
3 5%
6 10%
_13 24%
58 100%

The Maine team identified 58 individual providexSsompanies that provide multiple
technologies of service or have multiple subsidggre counted only once.

It has been determined that one provider doesnmwige broadband service and has been

removed as a potential provider:

* Broadview Networks Holdings, Inc.

Information on the providers is included on theoWderTable’ spreadsheet in the file
ME_DataPackage 2012 04 01.xIsx included as part of the submission to NTIA.
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4 Data Collection and Integration

4.1 Provider Outreach and Data Gathering

Mapping broadband footprints across the State bdmgyyridentifying potential providers and
contacting them to determine service capabilitres lavel of participation. If a provider
offers broadband level Internet service in Maihe, provider will be invited to participate in
the project. After executing a non-disclosure agrent (NDA), the provider submits data
showing where services are offered, technologyasfsmission used, and maximum
advertised downstream and upstream speeds. Tleeipi@am has developed a step by step
process that has been captured by the high-levédfloay shown inFigure 1. Starting with
contacting a service provider, the workflow allosvaser to determine whether a provider
should be included and if so what types of seraieeoffered.

Provider Outreach & Data Gathering Workflow

' Mark as Not
Cent_act Provids L i i uture Plans faor Having Fulure
Service Broadband N Offering i
Provider Service? Broadband Brosdueng? Plans tof
L Broadband
é—\{“ ¥ Y
Provide Mark as
Wlllliajg to Broadband N> M_ark as Nc_bt Future lF'Ians in vl Having Future
Participate? Service in Active in Maine Maine? Plans for
Maine? Maine
L S Mark as Not
v o Having Fulure
N » Unwilling to M
e Plans for
Participate Mai
Negatiate NDA alne

v

Gather
Provider Data

Figure 1 - Provider Outreach and Data Gathering Wdlow

The task of reaching out to the provider commuaitg gathering service data has five main
tasks: Research Service Providers, Execute NDAée&trovider Data, Assess Provider
Data, and Categorize Data for Production.
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4.1.1 Research Service Providers

The Maine project team has established a servimadar contact database, which contains
contact information for all of the potential broaaflol service providers in the state. The
initial set of providers was obtained from statd ardustry lists as well as Internet research.
Ongoing management of the list is required becaeseproviders begin offering services
that qualify as broadband and changes occur toimxigrovider companies through mergers
or acquisitions.

Sewall initially contacts each provider by phond arroduces the project. One purpose for
the initial contact is to identify the individual the provider company with whom the team
should be working. In some instances, especiallyarger companies it may take multiple
attempts before the appropriate person is reached.

Another purpose is to determine if the companyisises meet the requirements for
inclusion in the project. If a company offers ltband level service in Maine then the next
step is to determine the type(s) of service beifeyed, whether the service offerings are as
an end-user provider or as a middle mile/back peatider, and whether the company owns
facilities or re-sells services using another esisinetwork. Data from back haul carriers
and resellers are included in the project.

A third purpose behind the initial contact is tanfiom that the provider wants to participate
in project and is willing to submit data that reg@ets its service offerings and coverages.
Provider companies who elect to participate aréedvo execute an NDA to protect those
data items considered to be confidential or prégrne If a provider company does not want
to participate, Sewall may look for assistance ftbemConnectME Authority and the NTIA
SBDD project team to encourage participation.

4.1.2 Execute Non-Disclosure Agreement (NDA)

The process of executing an NDA starts with senditgter of introduction along with an
NDA template and a copy of a ConnectME Protectivée® Appendix A contains a sample
letter. The NDA template was drafted by the Mdawe firm, Rudman & Winchell, based on
confidentiality guidelines presented by NTIA anah ¢ee found imMppendix B. A copy of

the ConnectME Protective Order signed on 21 Dece@®@9 at the request of many of the
service providers is iAppendix C.

Changes to the NDA template are negotiated witividdal companies as needed. Once
finalized, the NDA is signed by the provider compaBewall, and the ConnectME
Authority before the data gathering process begins.
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4.1.3 Gather Provider Data

More often than not after an NDA has been execw@dlifferent individual at a provider
company is identified as the primary contact faladaibmittals. Once the contact is
confirmed, a data submittal information sheet prepdy the project team is sent to the
contact. The data submittal sheet identifies #ita dems desired and has definitions from
the SBDD NOFA. The items requested include:

= FRN or provider FCC Registration Number
= Location and extents of service coverage
= Technology of service

= Speeds of service including maximum advertised dovgam & upstream speeds and
typical downstream & upstream speeds

= Tower and transmitter locations and transmissitibates (for fixed wireless
service)

= Middle mile and back haul connection points

= Customer service locations (for wired and fixedelass service)
= Failed service locations (for wired and fixed wasd service)

= Service to Community Anchor Institutions

After sending the data submittal information Se@llows up with the provider contact to
review the requested data items and discuss patémtmats for submitting data. The team
is cognizant of the wide range of environments atsel by the provider companies and
recognizes the need to accommodate submissionany different formats including tabular
(CSV, Excel, DBF), GIS (ESRI shapefile, ESRI geablase, Mapinfo, Google KML/KMZ,
CAD (AutoCAD, Microstation), and hardcopy. Thertealso understands that many of the
smaller providers in Maine are handicapped by k ¢tdeesources in trying to comply with
the project’s data submission requirements. Sdntlgedssues facing these providers
include small staff sizes, lack of mapping techh&dgoertise, and proprietary digital systems.
Sewall lends technical assistance and expertiseeded.

Sewall has deployed a web-based GeoPortal sitectoranodate all digital data transfers
related to the broadband mapping project. Add#iatetails pertaining to this site can be
found inSection 5.6.1.

4.1.4 Assess Provider Data

After data has been submitted by a provider, Seveddllogues it and assesses the data files
to see if all of the requested items were provigied what data types were received. Sewall
also verifies the locations and spatial definitibmsthe data items and checks for missing
attribute information. Any questions generatedsamt to the provider for clarification. Itis
common for the initial submission to need multipégations of data exchanges and feedback
before the submission is completed.
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Once an initial set of broadband service data [ane, follow-up rounds of data gathering
will incorporate modifications to existing serviceverages, service types, or service speeds.
Later submittals by a provider could consist okatire set of data records or may only
contain updates since the previous submission.alBswntegration processes are equipped
with GIS and database tools to fold newer versadnmovider records into the existing
baseline. The team anticipates that further dgwent and refinement of these processes
and tools will be made as more update submissienseaeived.

4.1.5 Categorize Data for Production

When data from a provider has been received aressead, production processes are needed
to integrate the data into the project datab&setion 4 of this paper describes the various
workflows to turn the submitted data into the SBBdda transfer model features and
attributes.

4.2 Community Anchor Outreach and Data Gathering

Community Anchor Institutions (CAl), as defined RY¥ 1A NOFA category codes, consist of
the following:

Category 1: School — K through 12

Category 2: Library

Category 3: Medical/Healthcare

Category 4: Public Safety

Category 5: University, College, Other post secoynda
Category 6: Other community support — government
Category 7: Other community support — non-goverrtaien

The three primary steps with the CAl are data gatbedata processing and attribution.

4.2.1 Data Gathering
Several data sources were utilized to represe@Aslicategories across the state.

State of Maine, Office of Geographic Information Sy  stems (MEGIS)

ARMORIES

CEMA (County Emergency Management Agency)
COLLEGES

FIRE

HOSPITAL

HAS (Hospital Service Areas)
MEAIR (Airports)

POLICE

REDCROSS

RESCUE

SCHLIB (Schools & Libraries)

NAVTEQ-NAVSTREETS (Points of Interest)

NAVTEQ-COMMSVC
NAVTEQ-EDUINSTS
NAVTEQ-HOSPITAL
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NAVTEQ-TRANSHUBS

State of Maine, Office of Information Technology — State Facilities
State Facilities File

Maine Department of Health & Human Services (DHHS) — Maine Care Services

Hospitals
Clinics/Rehab/Nursing
Schools

Pharmacies

Home Care
Counseling/Psychologists
Shared Living

Mental Health

School Departments
Health related businesses

Maine School and Library Network (MSLN)

K-12 schools
Public libraries

Maine’s Research & Education Network (MaineREN)
Universities and colleges

United States Postal Service (USPS)
Post Office Locations

Service Provider Data
CAI data submitted by provider companies

4.2.2 Data Processing

The data processing task involved an in-depth abggand sorting of all CAl source records.
Data is initially sorted as spatial (e.g., GIS yend non-spatial (e.g., table) data. The
spatial data consisted of points and generally e@@danimal formatting before loading into
a personal geodatabase. The non-spatial dataedgome initial format revisions to
prepare the data for geocoding to generate spgtahetry. The following descriptions
associated witlfrigure 2 below outline the overall workflow and processesived.
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Community Anchor Internal Data
Conversion Workflow

Community
Anchor Data
¥
Diata
Gathering
(1)
¥
Data
Processing
(2) l
Non-Spatial Spatial Data
Data Source Snurca
Formatting Formatting
) {4)
Geocode Load Spatial
Addresses! Data to
Load to Geodatabase
Geodatabase (4.1)
(3.1}

Data Analysis &
|—> Quality Caontrol 4—[

(5

¥
Diata
Categonzing
(6}

)

Data
Attribution
{7}

¥

Load Data to SDE for Final
580D Export
(&)

Figure 2 - Community Anchor Internal Workflow

(1) Data Gathering

Data gathering involves acquiring source data wvwnglthe seven categories defined by
NTIA NOFA. Data may originate from several souroesuding state, county, town,
outreach programs, service providers and more oifde@re documented for metadata and
given a level of confidence reflecting the datarseuspatial accuracy and processing
enhancements.

(2) Data Processing

The data processing phase separates the datasoicevo types: flat file (non-spatial) and
spatial. A flat file refers to data or a tablettbantains 1 record per line, generally in the
format of an .xIs spreadsheet or .dbf table. Witrspatial coordinate values to translate to
points, this type of data must be geocoded in ABcG3patial data contains pre-defined
coordinate values or is already in a format cormgiispatial geometry with a defined
projection and can be imported directly.
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(3) Non-Spatial Data Sour ce For matting
Non-spatial data files are scrubbed to ensureahaecessary fields are present and are
formatted to run through the geocoding process.

(3.1) Geocode Addresses/L oad to Geodatabase

Using the geocoding tool in ArcGIS, an addresstlarciile must first be setup. The address
locator file maps out the ConnectME street centerfields and is used as a reference for the
non-spatial data during the geocoding process. nbnespatial data is saved as a .csv file.
Shown below is a typical record formatted to ge@cod

Name Address1 City State Vip
Healthworks| 10 Bangor | Bangor ME | 04401

In this example, the geocoding process will refeeeor match this address record to the
ConnectME street address locator and place a pothtis location in the map layer. All
records in the source file are processed at oRoits are generated, based on how matching
parameters or set. Points are then loaded insopal geodatabase for final scrubbing and
guality acceptance.

Name Addressl1 City State Latitude LUongitude
Healthworks| 10 Bangor St | BangarME | 46.1252 | -67.8422

(4) Spatial Data Sour ce For matting
Spatial data sources are received as flat filels spatial coordinate values or reside in a GIS
layer as points. Each source type is processésteliitly.

Flat files with coordinate values:
= Prepare field name formats
» Prepare coordinate values in decimal degrees
= Add X,Y data into ArcGIS, generating the point Iboas on the fly
= Qutput to personal geodatabase for final scrubbmyquality acceptance

Point files:
= Export file to shapefile format if necessary

= Project file to state coordinate system (UTM NADBHel9 Meters) for
compatibility with other data layers

= Qutput to personal geodatabase for final scrubbmyquality acceptance
(4.1) Load Spatial Data to Geodatabase

All spatial data types (point files) are loadediatpersonal geodatabase for final scrubbing
and quality acceptance.
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(5) Data Analysisand Quality Control

A final analysis is completed on all points loadedhe personal geodatabase to identify any
issues. The table below indicates the primarygygfa@ssues, the means to detect them, and
the resulting solution.

Issue = Identification = Result

Duplicate Points Selection by location/imagery esvi | Delete incorrect record
Unmatched geocoded records  Google Maps review Médtalecord
Inaccurate CAl locations Imagery review Modify poliocation
Unsuitable CAl - Delete record

(6) Data Categorizing
Once the CAl records have gone through the datiygsasand quality control, the records are
given a category value of 1 to 7, as discusselddnrtroduction.

(7) Data Attribution
CAl attributes are the most difficult to acquiretla¢ data gathering stage and are typically
acquired through additional steps, including cotmigceach CAI. The required attributes are:

= Broadband Service
= Technology of Transmission
= Advertised Downstream and Upstream Speeds

The project team has completed the initial roundaritacting each CAI to collect the above
information. The task was completed by assembliogllacenter group assigned to
contacting each CAI to establish a primary congenct address verification followed by
exercising an on-line survey aimed to provide fee#tlto the items listed above. Completed
surveys were compiled through the use of SurveyMgrdom and final survey output (.csv)
was prepped and values were loaded into the CAbdat to populate attributes.

Additional sources and surveys have been utilipgabpulate the database including MSLN
(Maine School and Library Network), NCES (NatioQanter for Education Statistics), the
Maine Fiber Company as part of its Three-Ring Binateject, and state agency listings
provided by the chief technical officer. The patjeeam will continue to compile CAl data
utilizing all the above resources and researchtiabdl data sources and methodologies to
populate these attributes.

(8) Load Datato SDE for Final SBDD Export
CAl data is loaded from the personal geodatabaeet&DE environment for final export to
SBDD format.

4.3 Data Analysis and Conversion

Data is analyzed and converted with different psses, depending on its type and
characteristics.
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4.3.1 Fixed Wired Transmission

Fixed wired service provider companies in the sthtéaine range from small to large
businesses and utilize several distinct typesatfrielogy to deploy broadband service. In
order to accommodate the varied inputs, Sewalbleasloped a flexible and comprehensive
workflow to incorporate provider information intostate broadband map developed by
Sewall in conjunction with the ConnectME Authority.

The ConnectME model depicts broadband service genwdoverage at the street segment
level. The model uses a street centerline asphttas component of the coverage, and a
related table stores provider specific informatfionstreet segments. Sewall developed
production tools to accommodate the incorporatioseovice provider data into this
ConnectME model and instill quality control inteetprocess.

The steps in the process for analyzing and comgeRixed Wired Transmission data are
outlined inFigure 3 and described below.
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Fixed Wired Internal Data
Conversion Workflow

Wired
Service
Provider
Data
(1
Data Sart
l (2)
v b ¥ k.
GIS GIS Flat File Flat File
AdDdr::rss Paoiygon Streat GlSDE?DCk Block Sireet Ur;u'rnzfe::?;\;ed
{g]a Data Data {:]a Data Data F{’g}
14 {5} (7} 18)
Juin Census Censts
itk Block Spatial Biock GIS
2 a4) Data Data
(3 (7.1) (10}
Geaocode X :
Process QC Polygon Load Layers
32) Data o GOB
l 4.1y (11)
Y
Manual
DC;E;T% Conection of | QCData |
3.3) Hm iz [
3. (34)
i ,
M Request mare
information
A Qc ac M an data Qac
coagplance Accaplance R Accaplance
(13}
Y ¥ Y
v v v
Geocode Palygon
Process Tool Caover Tool i [F;Twﬁ
(3.5) i4.2) !
Broadband
g?nneciME Relate Process Services
real Data
(15) [16) Table
117}
Intelligent Street
Centerlines
{18}

Figure 3 - Data Flow for Fixed Wired TransmissionrBviders

(1) Wired Service Provider Data
The data bin is the storage location for wired bix@and service provider data gathered by

Sewall.
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(2) Data Sort

The data sort phase immediately follows the dall@coon process. Analysts sort the wired
data by provider and by data characteristics. wWihed data can consist of address data,
predefined coverage data, flat file coverage dathumreferenced maps. Individual
workflows have been developed by Sewall for theouer data formats.

(3) Address Data
The address data bin is reserved for service peowdta that is at the address level.
Examples of address data formats received aredgireat and text file format.

(3.1) Load Address Data to Geodatabase

Address data is formatted to meet the ArcGIS geeccstdndards and loaded into the
geodatabase for processing. The formatting oatltzess data will include ensuring fields
with the full street address and town name are ladgd in the dataset.

(3.2) Geocode Process

Formatted address data is geocoded using the CiviBestreet centerline dataset. The
address locator style used in this process is th& IS US Streets with Zone. For this
process, the city fields of the ConnectME stre¢asizt are utilized in the zone component of
the locator.

(3.3) QC Geocode Result
Analysts review the address data geocode resulihéofollowing:

= Overall geocode hit rate
= Town geocode hit rates

= Data anomalies
If address data fails any of these checks thewlgditaot pass QC acceptance.

(3.4) Manual Correction of Data

Address data that has not passed the QC accepsaenauated for corrections necessary for
the data to pass QC acceptance. Corrections tomewes and updates to street names are
commonly required to match the naming conventiortteé ConnectME roads dataset.

(3.5) Geocode Process T ool

Sewall has developed an ArcGIS tool named GeocoaleeBs Tool that translates the
accepted geocoded address data into tabular addregsrecords related to the
accompanying ConnectME street centerlines. Thkisoshown inFigure 4 below.
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Geocode Process Tool Q@@

[rata Layers

Geocoding Results

Fioads Layer

Provider T able

Lef Lef Lef Lo

|
|
|
Service Table |

Service Attibutes

Provider Mame |

Technology OFf Tranzsmission |

Maxirum Advertized Downstream Speed |

Maximum Advertized Upstream Speed |

Typical Downstieam Speed

Led Lol Lef Lef Lo L]

|
Typical Upstream Speed |
|

Source

Z |

Figure 4 - Geocode Process Tool

Data Layers:(1) Geocoding Results - geocoded lajaddress data (2) Roads Layer - ConnectME roada d
layer (3) Provider Table - table of provider spéxihformation (4) Service Table - broadband seeviwitput
table where the service provider street addresgesrare stored.

Service Attributes: The first six values are neaegto populate fields in the deliverable. Sourcased to
designate that the records created are from thedGde Process Tool.

In ArcMap the user specifies which layers in thgroarrespond with the data layer inputs
for the tool as well as the service provider sendttributes that correspond with the geocode
address point layer. Once the information islsetuser clicks ‘Start’ and the process begins.

Each geocoded address point within the geocode teagas an attribute the street segment
that the address was geocoded to. Using thigt $ilnkethe tool can locate all of the
geocoded address points assigned to a given segetent and build a modified street range
of broadband service for the street segment. dblethhen creates a record in the Broadband
Service table that contains a link to the streghreent in the ConnectME street feature class
and populates the record with the derived broadisemndce street segment range and
specified service provider information. This preses repeated for each unique street
segment listed in the geocoded address point layer.

(4) GIS Polygon Data
The GIS polygon data bin is for service providetadaat represents a coverage area of
broadband availability and is delivered in a Gi8fat.
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(4.1) QC Polygon Data

Datasets from the GIS polygon data bin are revielgyedn analyst. The QC routine ensures
that the data has spatial integrity and includesniécessary attribution for inclusion to the
state broadband project.

(4.2) Polygon Cover Tool

Sewall has developed an ArcGIS tool named PolygoreCthat converts service provider
coverage area polygons into street segment refabediar records. Each tabular record
created by the tool incorporates the service peniioadband specification information as
well as modified street ranges representing prao\stteet coverage.

This tool was initially created by Sewall for usetbe fixed wireless viewshed datasets but
was incorporated into the wired workflow for seevigroviders that provided polygon
regions of service coverage.

Sewall Polygon Cover @@

[Diata Layers

Foads Layer

|
Viewshed Layer |
Provider Table |

Visible Roads [ouf] |

Ll L Lef Lo Lo

Service Table [out) |

Service Attributes

Provider Mame |

Technology OF Transmission |

Mazimum Advertized Downstream Speed |

M aximum Advertized Upstream Speed |

Tupical Downstream Speed |

Ll Led Lol L Lef L

Typical Upstream Speed |

Coverage |d [ex: Pw_Providerame_1] |

™ Require GRIDCODE =1

Yiewshed buffer 1}

[~ Add intermediate data to TOC
Start |

Z|

Figure 5 - Polygon Cover Tool

Data Layers: (1) Roads Layer - ConnectME streetedine data layer with address ranges (2) Vieveshe
Layer - viewshed layer used in delineating visfméygons for clipping road segments. For wired\pders
this would be the polygon layer that depicts a mtex's coverage area. (3) Provider Table - internal
processing flag (4) Visible Roads (out) - outpatdiee class that stores the clipped road segmeotgry
(5) Service Table (out) - output table that theaoted address ranges populate.

Service Attributes: The first seven values areessary to populate fields in the deliverable.

Require GRIDCODE = 1: Toggle is unchecked wheminm a wired broadband provider dataset that is
represented as a coverage area.
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In ArcMap the user specifies which layers in theprmarrespond with the data layer inputs
for the tool as well as setting the service attelsufor the service provider polygon layer.
While running the Polygon Cover tool for fixed wdreervice regions analysts ensure the
Require GRIDCODE = 1 toggle is unchecked. Sincetthol was initially created for use
with a viewshed polygon output, the tool will nahron a non-viewshed layer unless this
toggle is unchecked. Once the information islsetuser clicks ‘Start’ and the process
begins.

The tool selects street segments from the inputdR&eyer that intersect the input polygon
coverage and exports the street segments to aasepaorking file. These streets are then
clipped to the polygon coverage. Next the tookrarength ratio process that assigns each
street segment a fractional value based on thpadiand original lengths. The tool then
populates modified street range attributes basdti@fength ratio of a segment and the
original street range of a segment. These modsiezbt range values represent the
broadband service street range of the provider.ekoh street segment the tool also creates a
record in the Broadband Service table that contailisk to the original street segment in the
ConnectME street feature class and populates tloed-evith the modified broadband service
street segment range and specified service prownétamation.

(5) GIS Street Data
The GIS street data bin is for wired broadband plenvdata at the street segment level that is
delivered in a GIS format.

(6) GISBlock Data
The GIS block data bin is for provider data thalesivered at the census block level in a GIS
format.

(7) Flat File Block Data
Census block service data delivered in a flatfélenat is stored in the flat file block data
bin. Examples of flat file data are spreadsheets,files and database files.

(7.1) Join Census Block Spatial Data

Flat file block provider coverage information isrjed to a spatial census block layer using
the full census block id value. Blocks with prosidnformation joined are exported creating
a spatial representation of the provider’s censoskibroadband coverage.

(8) Flat File Street Data

The flat file street data bin is where provideradiststored when Sewall receives street level
information in a format that cannot be associagetially. Examples of files types delivered
in a flat file format are spreadsheet, databaseaextdile.

(9) Unreferenced Map Data
Provider data that cannot be referenced in Arc@Sstored in the unreferenced map data
bin. Examples of this type include paper mapsRD& documents.
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(10) Census Block GIS Data
This data is Census 2010 block data in GIS formiatife state of Maine that has been
downloaded from the US Census website.

(11) Load Layersto GDB
Provider GIS data is loaded into the Sewall SDEdg&base. A feature class is created for
each provider’'s dataset. Sewall workflow trackattibutes are added to the feature classes.

(12) QC Data

Datasets are sent to a Sewall analyst for QC. Qeoutine is to ensure that the data
includes the necessary information for inclusiothi® state broadband project. Provider data
is cross-referenced with information on broadbavallability that has been gathered from
other sources. The QC of datasets with spatial idatudes additional QC routines to ensure
spatial integrity.

(13) Request mor e information on data source

Broadband provider data that does not meet the €@€ptance criteria Sewall initiates a
request order to the provider for additional infatian. This request includes a detailed
listing of the deficiencies found in the data adlas inquiries regarding spatial inaccuracies
and anomalies discovered in the analysis.

(14) Infill Process

Sewall developed a tool named Infill to interactwthe ConnectME street segments and
populate related tabular records for fixed wirexviee provider availability. The Infill Tool
allows a user to configure a specific set of seryovider parameters, select ConnectME
street segments, and then view and edit the relatetiband availability information in the
Broadband Services table that corresponds witledhégured attributes. This tool is used to
input fixed wired broadband availability data tiswall received as census block, street or
unreferenced map data. The majority of fixed wsedvice provider datasets utilize the

Infill Tool for processing. A screenshot of thenfiguration dialog box is shown as Figure 6
below.
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Infill Config Q@@
Dats Layers
Roads Layer | =]
Provider Table | =]
Service Table | =]

Service Attributes

Provider Mame |

4

Technology OF Transmizzion |

t amimurn Advertized Downstrean Speed |

td awirnurn Advertized Upstream Speed |

Typical Downstream Speed |

Lol Lol Laf Lef Lo Lol

Typical Upstream Speed |

§t

Figure 6 - Infill Tool Configuration

Data Layers: (1) Roads Layer: ConnectME roads dajeer (2) Provider Table: Internal processing fl&8)
Service Table: Broadband Service output table witteeeservice provider street address ranges aredto
Service Attributes: These fields are necessanpfufate fields in the deliverable.

The first time a user uses the Infill tool in arcMap session, the ‘Infill Config’ screen
appears. The user enters the input data layertharattributes for the service provider
dataset that the tool will utilize during procesggsin

Once the Infill Config screen has been set a usects one or more ConnectME road
segments. Using the unique primary key valueb®fttlected streets and the specified
provider name and technology of transmission thédearches the Broadband Services table
for existing matching tabular records. If matches found from this search, the tool reports
the information in the Infill window. For selectstteet segments where no match was found
in the Broadband Services table, the tool populdednfill window with street segment

road name and street range attributes represqmiiegtial broadband service ranges for the
provider on the selected streets. These stregerattributes can be updated in the Infill
window based on provider sources. This Infill tashdow is shown aEigure 7.
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Sewall Infill FEK
[rata Layers Config
Roads Layer
Service Table
Service Attibutes
Provider Mame
Technology OF Transmiszion
M aximum Advertized Downstream Speed
M aximum Advertized Upstream Speed
Typical Downstream Speed
Typical Upstream Speed
Source | Update

RONAME Op L_FROM L_TO R_FROM R_TO SOURCE

ak

A

Figure 7 - Infill Tool

Data Layers: (1) Roads Layer: ConnectME roads dageer (2) Service Table: Broadband Service outpbte
where the service provider street address rangesstored

Config: Opens the Infill Config windowigure 6)

Service Attributes: These fields are necessanpfufate fields in the deliverable.

Source: Internal flag for source of service availip

Update: Updates selected tabular records SOURQEH f@the value entered in the Source field

Tabular Record Attributes: (1) RDNAME: Name of CectME road segment (2) Op: Operation being
performed {INSERT-new tabular record, UPDATE-updatisting tabular record, DELETE-delete tabular
record} (3) L_FROM: “Left from” broadband addresamge of ConnectME road segment (4) L_TO: “Left to”
broadband address value of ConnectME road segns@ii (FROM: “Right from” broadband address value of
ConnectME road segment (6) R_TO: “Right to” broaddaaddress value of ConnectME road segment

(7) Range: Reports either “full” or “partial” and § a comparison for each tabular record of the broaod
provider street range to the accompanying Connectiti&et range (8) SOURCE: Internal process flag.

Once the user has reviewed the values, pressingwidiperform the operations listed in
the Op field.

(15) ConnectME Street Data
The ConnectME street data bin contains the stegedine dataset used in the geocode and
street relate processes. The Maine Office of GERLE street centerline file was used to
create the base street segments and gives thetiogemost accurate street centerline file
for the State of Maine. The NAVTEQ street centerldataset NAVSTREETS was utilized
to infill street segments in areas where gaps assessed in the MEGIS E-911 file.

(16) Relate Process

Through the use of Sewall developed tools the gatlaered for fixed wired broadband
service providers gets stored in the BroadbandiG=sable as availability street ranges
associated with street centerline segments. Eaudra in the Broadband Services table is
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associated by a foreign key/primary key relatiopshith a street segment in the ConnectME
street centerline dataset. This relationship aléw clean and easy access to street level
availability of service providers.

(17) Broadband Services Table

The Broadband Services geodatabase table was geddby Sewall to store broadband
service provider information and street range cager NTIA requirements and formats
were utilized when creating the fields to ensueerttords stored in the Broadband Service
table are compatible with the SBDD data model.

(18) Intelligent Street Centerlines
The output from the fixed wired workflow is a corepensive intelligent street centerline
network comprised of street centerlines and relaggdice availability tabular records.

4.3.2 Fixed Wireless Transmission

The initial stage of mapping terrestrial fixed vi@gs service territories depends on the
quality of the data received. To process any serfootprint of a particular transmitter, the
initial resources acquired during the data coltetphase of the project are critical.

Terrestrial Fixed Wireless technology is cloudedimny variables that determine the
overall performance of each transmitter signahcturate data pertaining to location, height
of a transmitter, horizontal and vertical limitaitg) signal range and many more factors
present potential obstacles to producing an aceuegiresentation of any transmitter’s
service footprint. Some of these factors havebeen considered during the mapping
process due to lack of data needed for modelingy thiéor example, while a 10-meter DEM
is used to represent the surface terrain, we haveoorporated obstructions on the surface
such as trees and other man-made obstacles tHdtiofluence a transmitter’s propagation
model.

The data collection process and subsequent coomensirkflow is designed to
accommodate a variety of data sources received tinerservice providers and production
tools have been developed to build efficiencies gumlity control into the workflow. When
received by the service providers, supplementa satised throughout the conversion
workflow to help verify the mapping results. Hoveeya larger scale verification process is
described irBection 5.

The data conversion process for fixed wirelessstrassion is represented Bigure 8 and
described below.
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Fixed Wireless Internal Data
Conversion Workflow
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Figure 8 - Fixed Wireless Internal Conversion Wotlkfw

(1) Fixed Wireless Service Provider Data

Service provider data gathered during the datacidin phase. Data is cataloged in separate
folders by provider and managed according to tasktechnology of transmission.
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(2) Data Sort

The data sort phase of production immediately feidhe data collection process. During
this task, a thorough review of the service provikga determines the type of data received.
Fixed wireless data generally consists of threedypransmitter coordinates and attributes,
pre-defined polygons and attributes, and suppleahelata. Each type of data follows unique
internal processing steps.

(3) Transmitter Coordinates and Processing

Transmitter coordinate data is essentially the dat@ necessary to generate a viewshed for
each transmitter. In order to be processed, #restnitter source data must have certain
required fields such as latitude and longitudet ¢pund elevation), equipment height at
the transmitting and receiving ends, horizontal eedical limitations, and range of
transmission. The content of the transmitter datarefully reviewed for completeness and
overall consistency prior to the next step. Ormmameted, the data is imported into ArcGIS
for continued processing and quality control.

(3B) Load Transmitter Data into Personal Geodatabase

Using the newly scrubbed .csv file, transmittemp®iare created in ArcGIS and the
transmitter location points are displayed. A finoaiparison against supplemental data is
performed to ensure the transmitter locationsrathe correct locations. Supplemental data
includes such layers as imagery, political bouredarand road centerlines.

(3C) Run Tower Cover Tooal
This tool was designed and developed by Sewalatohoprocess 1 or more transmitter point
viewsheds. A screenshot of the tool is shown belskigure 9.

New Viewshed Production Tool E@E
Tower points |Sample Transmitter Layer j
DEM [10 Meter DEM ~|
‘isible Palygons [out] |Sample Tranzmitter Layer j
Output location |\\Argo\ConnectME\Selwca Providerst|5P_Folder l:l

I &dd intermediate data to TOC
Stanrt
% |

Figure 9 - Tower Cover Tool (Viewshed Production)

Tower Points: The data layer containing recordsalbtransmitters that need a viewshed generatedgi@ally
received from ISP and pre-processed by Sewalbimndit compatibility.

DEM: 10-meter digital elevation model obtainedifrdéMEGIS as the primary surface model for generatireg
viewshed

Visible Polygons (out): Visible polygons (only) putto an SDE layer

Output location: Location of output to personabgatabase workspace to be used for additional @Esiog.
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(3D) Fixed Wireless Cover age Polygons

The Tower Cover Tool generates raster data setstogpthe visible and non-visible
surfaces representing each transmitter. As a dingdut, the tool extracts the visible
components of the raster data and outputs to polygotor layers stored in the SDE
environment as supplemental reference data.

(3E) Run Sewall Polygon Cover Tool
This tool was designed and developed by Sewaldiitate several production steps.

Sewall Polygon Cover E@@

Data Layers

Rioads Layer |

Wieveshed Layer |Sample “Wiewshed Layer

Frovider Table |

Wisible Roads [ou) |

Lef Lef Led e L

Service Table [out) |

Service Attributes

Frovider Name |

Technology OF Transmission |

Mawinum Advertized Downstreamn Speed |

Mauimum Advertized Upstream Speed |

Typical Downstream Speed

Led Lol L] L] Lo e

Typical Upstream Speed |
Coverage |d (ex P _Providername_#) |

|v Require GRIDCODE =1

Wiewshed buffer 0

™ Add intermediate data to TOC

Start

Figure 10 - Polygon Cover Tool

Data Layers: (1) Roads Layer - ConnectME Streea dmyer with address ranges ( 2)Viewshed Layer -
viewshed layer used toe delineate visible polydonslipping road segments (3)Provider Table - mtd
processing flag (4) Visible Roads (out) - outpatdiee class that stores the clipped road segmeotgry
(5) Service Table (out) - output table that theaoted address ranges populate.

Service Attributes: These fields are populatedatf is available, to meet NTIA NOFA requirements.

(3F) Fixed Wireless Visible Road Segments

The Polygon Cover Tool clips road segments thatatgn visible polygon viewsheds and
writes them out to a polyline vector layer stonedhe SDE environment as supplemental
reference data.

(3G) Fixed Wireless Geo-Processing Clean-up
The fixed wireless polygons or propagation modeisegated for each provider step through
several geo-processing routines to check for antredte the following conditions:

= Single pixels less than 0.125 square miles
= Holes inside the polygons less than 0.125 squaesmi
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In each case, all identified polygons are removetidissolved to create multipart polygons
by provider, technology, speed and spectrum. PpaaWider’'s propagation model differs in
size and complexity due to the number of transmsitéed their individual parameters that
determine each view shed. Because the geometeasanipulated through many geo-
processing procedures, multiple cycles of validatice run to ensure the geometries are in
tact and repair routines are run if necessary. e@figpropagation models meet internal
guality control standards, the geometry is loade8DE and stored for final export to the
SBDD deliverable format.

(4) Viewshed Polygons and Processing

Although not as common, another source of dataveddrom the service providers is a
polygon dataset that has already been generategresent visible service territory of
transmitters. Service providers or third party vansdwill frequently run their own
propagation models to be used for broadband mapgedygon formats include ESRI
shapefiles, Maplinfo files, Google .kml files, ardter files. Each format requires a
thorough review to determine the subsequent prowgsteps.

(4A) Review Polygon Data

Although each format listed is unique, the datan&yaly runs through the Polygon Cover
tool so that the address ranges within the polygansbe clipped out. Each format is
carefully inspected for content, spatial charast&s and accuracy. The general workflow
for each format is as follows:

= Shapefile: Review content > Edits > Project > QQoead for processing > Run
Sewall Polygon Cover Tool

= Maplinfo: Review content > Translate to ESRI shigef Edits > Project > QC >
Load for processing > Run Sewall Polygon Cover Tool

= Google .kml: Review content > Translate to ESRipsfile > Edits > Project > QC >
Load for processing > Run Sewall Polygon Cover Tool

= Raster: Review content > Translate raster to olyg Edits > Project > QC > Load
for processing > Run Sewall Polygon Cover Tool

(5) Supplemental Data

Supplemental data received by service providegemerally used for verification to support
internal processing results. It is not used asta slaurce to generate transmitter locations or
viewsheds. Supplementary data includes, but isimded to, failed service locations,
customer service locations, hard copy plots, PI#S fand other digital reference files. In
most circumstances, the data can be used for ceém®ncing.

(5A) Review Supplemental Data
Each format is unique and so are the processipg shat are necessary to prepare the data
for use.
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= Failed Service Locations: Provides an excellent@for cross-referencing to
viewshed polygons (visible and non-visible) but triiesve complete address in order
to geocode location of address.

= Customer Service Locations: Provides an exceflentce for cross-referencing to
the viewshed polygons (visible and non-visible) luist have a complete address in
order to geocode location of address.

= Hard copy plots: May be used for verification pases if the content of the material
is applicable.

= PDF files: May be used for verification purposethd data content is applicable.
= Other data sources: All sources are reviewed dtergial use.

(5B) Support Verification Tasks

Supplemental data sources are reviewed to deterfrtimey hold any value to the project
workflow. Value added data will be stored and méll as needed to support internal
processing.

(5C) Store Data
Data received from service providers that doeshage any given value to the project is
organized and stored under the service providdefol

(5D) Process Data for Verification Tasks
Supplemental data sources are scrubbed for conijpgptnd processed.

(6) Quality Control Acceptance

Quiality control procedures are implemented at ediche three production stages depending
on the data (transmitter coordinates, viewshedguoig, or supplemental data). Because the
service provider data is received in numerous fesistyles, and content, much of the initial
QC is completed during the data collection stagkel\data is received from a service
provider, an initial review is done to determineawts received and what is outstanding.
This cycle of communication with the providers d¢ouoes until all the necessary data is
either received or clearly understood that it wdt be received. Throughout the data
collection process, Sewall keeps an inventory ogirables.

(6A) Contact Data Sourcefor Additional Information

During the data collection phase of the projecesgns or clarifications may have been
overlooked, or items may present road blocks atespoint later during the processing. If an
internal quality review does not resolve an issie,service provider is contacted for
additional information or clarification.

(7) Fixed Wireless Broadband Services Table (Relate Process)

The Polygon Cover Tool has two outputs; both geerdrasing the visible polygons created
by the Tower Cover Tool: (1) road segments, anaddRulated address ranges. While the
visible road segments are not part of the NTIAwhble, they are stored as a reference file
named CONNECTME.FW_VISIBLE_ROAD_SEGMENTS.
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(8) Intelligent Street Centerlines
The output from the fixed wireless workflow is angarehensive intelligent street centerline
network comprised of street centerlines and relaggdice availability tabular records.

4.3.3 Mobile/Satellite Transmission

Wireless broadband technology consists of all iféestbased providers of wireless
broadband service that is not address specific.tHeoState of Maine, this includes terrestrial
mobile wireless and satellite broadband servicapihg mobile wireless and satellite
coverage requires less processing than other teathas that are address-based, such as
wired and fixed wireless service. Data consistsalygons generated by the providers or
third party vendors, representing areas where Ianadiservice is offered. As shown in the
workflow below, the data received from providersasted, processed and loaded into a
geodatabase. Minimal steps are required to prabesdata, but established internal
workflows are taken to ensure that proper protoaal$ quality assurance are met. The
primary steps of the internal workflow are showrkrigure 11 and described below.

Wireless Internal Data
Conversion Workflow

Wircless
Service
Provider Data
Data Son
{1)
h 4
Y
Terrestrial Mobile Contact Satelite Dats
Wireless Data Service aSe 2 4 b
Sources Provider for R _nL:?:I::es -
{Review Format) Additional { a\-‘m{g Sl
(2 Information )
[}
Data
Source Process
Useful? Mobile Quality Quality ’;‘:’lg;fiﬁ
Wireless Conirol Contral P £
i = o LS - olygons in
Polygons in Acceplance? Acceptance? i
Arcls
N 2.1) (3.1)
¥ 2.1
( Store Data ) ( Store Data )
Load Mobile 2
Yifeless dal=inlo dalj?l;j:: Fa‘,f:rltlsﬁoial
Personal e SRR i Skl
Geodatabase GEU?;-;;JE&»&!
j22) Load Data to SDE :
for final NTIA |
Export -
{4

Figure 11 - Wireless Internal Conversion Data Wotkfv

(1) Data Sort
Upon receiving data from a mobile or satellite sgn\provider, Sewall initially sorts and
stores the data by technology - terrestrial orli#ate
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(2) Terrestrial Mobile Wireless Data Sour ces (Review)

After the data is sorted, an initial data analysigerformed to determine if the data received
appears to be intact spatially and is accompanydtdproper attribution required for
adherence to the SBDD data model. Follow-up withgrvice provider continues until all
necessary information is acquired.

(2.1) Process M obile Wireless Polygonsin ArcGIS

After determining that the data has value, the gahg are projected into the proper
coordinate system to complement the internal wovkfl Depending on the source data,
additional data processing routines may be necgbsdore loading the data into the
geodatabase.

(2.2) Load Mobile Wireless data into Personal Geodatabase

Although the primary quality control procedures epenpleted during the verification
process, initial acceptance testing to ensure akee id spatially valid is performed by cross-
referencing to additional data sources such aalasragery or information taken from the
service provider website. Discrepancies are doctedeior use in subsequent verification
processes. Once quality checks are complete ataeislloaded into a personal geodatabase

(3) Satellite Data Sour ces (Review)
When all the spatial and attribute informationdseaived, the satellite data follows the same
internal workflow as mobile wireless data (Stepg.2,and 2.2).

(4) Load Data to SDE for final SBDD Export
Mobile wireless and satellite data is loaded to SID&ronment for final export to SBDD
format.

4.3.4 Middle Mile Locations

Middle Mile and Internet Backhaul Connection Poiaite defined by NTIA as
“interconnection points that typically enable relaly fast data rates, are built to handle
substantial capacities, and may be service-quadityired.” At this stage of the mapping,
middle mile data has been the most difficult toantofrom service providers during the data
collection process. Service provider networks centude as little as one middle mile
location such as a backhaul connection point onasy as dozens, operating as
interconnection points within a fixed wireless netiwreaching out to end users.
Furthermore, some service providers may offer neieidile connection points only as a
service, such as a splice into a fiber line to supa lateral to a central office or business.

Regardless of the technical framework, all middledocations that meet the NTIA
definition are captured in a point feature classhwdditional attribution including the
ownership of the facility, serving facility capacend serving facility type.

The outline of workflow is shown d&gure 12 The description of each step follows.
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Figure 12 - Middle Mile Internal Data Conversion W#flow

(1) Data Sort

The initial data sort separates the data and disshes formats more compatible to the
database model, such as middle-mile coordinateegdisted in a spreadsheet or ESRI
shapefiles. Data received in compatible formagsiire minimal processing steps.
Supplemental data sources generally require additjorocessing steps. Examples may
include the conversion of .kml files to ESRI shalpsfor polyline files that require points to
be added at splice or lateral connections.

(2) Middle Mile Coordinate Data Sour ces Review

Sewall reviews the data to ensure that the infaonas a valid input. If so, the data is
reformatted and loaded into in ArcGIS. Sourcesrimskbas invalid are stored, or the service
provider is contacted for additional informatiomécessary.

(2.1) Generate Middle Mile Pointsin ArcGIS
Points are loaded into ArcGIS. Sewall analystsacceptance procedures to verify data

translation to ArcGIS and spatial accuracy and detepess using supplemental data sources

provided such as addresses, imagery or descripfioanation about the point locations. In
addition to the point geometry, all attributionrea over in the translation is confirmed.
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Conflicts or questions are referred back to theisermprovider for further clarification if
necessary.

(2.2) Load Middle Mile Data into Personal Geodatabase

Middle-Mile data is loaded to a personal geodatabasdditional data received by the
service providers or revisions will cycle throudje same process and be stored in the
personal geodatabase prior to loading to the SDiE@mMment for final export.

(3) Middle-Mile Supplemental Data Sour ces (Review)

Supplemental data sources may involve additior@gssing during this step in order to
proceed. Some of the more common supplementakdataes include, but are not limited
to, the following:

=  Google .kml files

* .jpg images showing middle-mile locations

AutoCAD point or polyline files
= e-mails with descriptions of locations

Other miscellaneous information

Once the data has been fully reviewed and norniilibe remaining steps follow the same
internal workflow as coordinate data sources (Sgpsnd 2.2).

(4) Load Data to SDE for final SBDD Export
Middle mile data is loaded from the personal gealdase to the SDE environment for final
export to SBDD format.

4.3.5 Service Overview

Broadband service providers that participate instlage broadband mapping project have
been asked to provide broadband service terrimotpfints at the address, street, census
block or county level. The service overview datasettains the information that has been
delivered at the county level.

The workflow developed by Sewall integrates thdnge¢d data from broadband service
providers into a consistent spatial format thatased in a geodatabase designed to be
compatible with the SBDD deliverable.

The service overview workflow is described belowd aepicted irFigure 13
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Figure 13 - Service Overview Workflow

Service Overview
"
(1) Service Overview Data

The Service overview data bin is the storage looafr service overview specific

broadband service provider data gathered by Sewavall specifies what information is
necessary for this deliverable and what formatsaceptable when contacting each provider
during the data gathering phase of the project.

(2) Data Sort
The service overview data is sorted into categdrjedata type.

(3) GIS Service Overview Data
The GIS data bin is used to store provider datbltha been delivered to Sewall with service
overview attribution and is in the requested GlSriat.

(3.1) Attribute Transfer

Attributes contained in the GIS data are sent thincan attribute transfer process that
populates county data from the MEGIS County ddtiais step ensures that there is one
consistent spatial dataset utilized as a basemtye iservice overview.

(4) Flat File Service Overview Data
The flat file data bin is used to store providetadhat has been delivered to Sewall with
service overview information in a flat file format.
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Using county name information provided in the flls the MEGIS county data is joined to
the flat files. The joined dataset is exported stwded in the GIS service Overview data bin.

(5) MEGI S County Data

The shapefile cnty24p.shp was downloaded from tB&SM website (megis.maine.gov) and
utilized for county spatial representation of teevice overview dataset during the
workflow.

(6) Load to Geodatabase
Once the service overview data has been procetbsedata is reviewed for content and
accuracy and then loaded to the ConnectME produd@babase.

(7) Service Overview
The output of the service overview workflow is dygmn dataset that is compatible with the
SBDD data model.
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5 Validation

The validation process is used to ensure thatdkee delivered is in fact valid and current.
Methods used by the Maine team to validate coveaagas include:

» field tests with mobile devices

* responses to surveys sent to residents and busiess

» comparison with third-party datasets both private governmental
» crowdsourced data (speed test results and feedbank)

Once the data has been collected, processed afiddghe results are statistically analyzed
and plotted atop the original provider data covesag GIS. Any ‘holes’ or inconsistencies
in the data from the service provider are repottetthe provider in a feedback loop to ensure
all parties involved are aware of the potentialésswith the broadband service in an area.

5.1 Field Tests for Mobile Coverage

Mobile coverage consists of data from providers wfier mobile broadband services to
consumers through devices such as smartphoneshlentaptop aircards. Common
providers of this type of broadband service in Maane AT&T, Verizon Wireless, and
Sprint.

In order to verify the existence of wired and fixgileless coverage in an area, direct access
to the provider’s service is needed. Logistic#g would be difficult because transmission
receivers, accounts and other equipment would baee required for each of the providers.
Instead, the project team opted to gather inforomathrough other means, so field tests were
only conducted to validate mobile coverage.

Mobile coverage data is received by Sewall fromserice providers in the form of GIS
polygon files. After these files have been revidwaad properly projected (s&ection 4.3

for details), they can be analyzed in the verifaaprocess. The mobile coverage file is
compared against the State of Maine boundaryrfile G1S application in order to assess the
size and location of the coverage area with redpeitte State.

5.1.1 Methodology

The methodology developed by the ConnectME Autiidaitverify mobile coverage in
Maine is to select a series of points throughoutowider’s coverage and have field crews
run tests at these predetermined locations. Amim of 37 points per coverage area are
needed in order for the statistical analysis orfitld data to be valid (see Section 5.1.2 for
how this was determined).

To select the points for field verification, a 284sre-mile grid was created in GIS and
layered with the provider’s coverage area, the B®atl layer and the state boundaries. One
point was placed per grid block within the provideroverage network. Each point was
placed on a road, usually at road intersectiong#&se of access by the field crew. Once all
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the points were placed, the points were divided groups for distribution to field crew
personnel.

The points were assigned attributes of point IBtude and longitude. The attribute table
was then exported to an Excel file for further idjit The columns: field connect, upload
speed, download speed and notes were added tpreesheet. The field connect column
holds values to describe whether the field crew alads to log on to the provider’s network.,
speeds collected from the state website at thatitmt are stored in the upload speed and
download speed columns. The spreadsheet was loatedhe field laptops for data entry.

Crews utilized Microsoft Streets & Trips to assishavigating to each of the field points
across the state. The software, which was loadezhoh of the field laptops, has a GPS
component that could track and direct field creWhke spreadsheet used for data entry was
also loaded into the software so the points coelglbtted based on given coordinates. The
field crews could properly identify each of the misibased on the Point Name attribute.

The program turned each of the points into a “Stdfhe start and ending points of the trip
were also added, allowing the software to calcudateptimized route to reduce driving time
and mileage. After optimization, the software gisovided driving directions, which were
saved and loaded onto the field laptops.

Mobile broadband aircards from each of the mol@lwise providers were purchased
outright directly from the providers. This elimted the need for a service contract so that
the aircards can be deactivated after the verifingirocess without a contract cancellation
fee. Service providers activated the mobile adsavith a month-to-month data package of
5GB.

Aircards from each of the providers were then loboieto the field crew laptops. The
software from the aircards was installed, aircartfionality was checked, and any updates
were installed prior to crews leaving the office.

Each time verification tasks are performed, thefsoare visited by a field crews who are
equipped with a field laptop enabled with the melitoadband aircard of the corresponding
service provider and proper navigation informatidine field crews drive to each of the
points, log onto the service provider’'s network aadigate via Internet Explorer to an
internet speed test website created by the Jam&seWall Company specifically for the
ConnectME Broadband Mapping Project.

For each test point, the point number, serviceipenand date are entered into the internet
speed test website (e.g., Test_745 verizon_2010@BRila test is executed. Results are
recorded both in the speed test database (aut@ihgtiand in the spreadsheet. Once all of
the points are completed, crews return to the efficd spreadsheets are combined. Data
columns are filled in with corresponding broadbaptbad and download speeds for sites
with connectivity.
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Data points are then plotted on maps to view wbesadband coverage is full strength or
where it is lacking. If there are large ‘holesthe coverage areas, the points are revisited to
ensure that readings were accurate and not subjeser or equipment error.

5.1.2 Statistical Process Validation

Large data sets are often expressed best in tdrsugronary statistics. It is often easier to
look at commonly defined statistics (stats) toaquick overview of what the data describes,
than to look at all the raw data. A sample sataif points field testing was selected. The
following steps were taken to ascertain that the@a set was statistically representative of
the actual data.

In analyzing this data, we chose statistics udiegfollowing criteria:
= Commonly used and understood
» Fit the data (data type) in question
= Had practical application to the reader in undewditag what the data was describing

We believe that the statistics presented can befiogl in several ways:

= Description/Summary: they consolidate many datenlations into a few summary
stats that can be quickly compared

= Quantification: they describe which portion of tteta falls within or outside of the
limits of acceptable criteria

= Reliability/Prediction: in some cases, they atteghe reliability of the data
collection

The following statistics were used:
= Number of samples (n): number of data points engample

= Average (xbar): arithmetic mean or the mean vafeeset of integers, terms, or
guantities, expressed as their sum divided by tihamber.

= Standard Deviation (sd): used as a measure afispersion or variation in a
distribution, equal to the square root of the anigic mean of the squares of the
deviations from the arithmetic mean.

= Percentages (%): a proportion or share in reldabanwhole; a part; a fraction or
ratio with 100 understood as the denominator (6.8 equals a percentage of 98).

= Hypothesis testing: statistical process used wvihyamg to determine if it is
reasonable to conclude that the entire populata@s@sses a certain characteristic by
the analysis of a sample.

Explanation of choices made:

= Quantitative statistics were only applied on sandgai& that fell within the published
service area of the provider in question. This p@ssible because the area was
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“bounded” by the geographic area described in sieevice area.” Outside the
service area there is no bound (limit), so thegsesstatistics would not be reliable as
used with our methodology.

= Assumed a normal distribution because this is thetroommon and typical
distribution type for this type of data, and we madevidence to counter this
assumption.

= Chose sample statistics because we were not deslinghe whole population
(almost unlimited sample points possible).

= Chose hypothesis testing because we wanted tothavaost valid predictor of the
population parameters given the variability of eample data.

= Chose student’s T-distribution when sample size @gagl to or less than 30 (n=<30)
and Z-test when populations were above 30 (n>30).

= Used one-tailed tests because we were interestbé i@rea above the curve from a
single lower parameter (criteria of minimum speed).

Data was sorted to yield only those sample pohdsfell within the published service area
of the provider in question.
Then the following information was calculated:

= n =number of total sample points

= Degrees of Freedom (df) = n-1

= Selection of t-distribution (df < 30) or standararmal curve (df >= 30)

= Percent of points where connection was established

= Percent of points where both tested upload and iasrspeeds were equal to or
greater than (=>) broadband speeds (200 and 768&béspectively).

= Percent of points where either the upload or doachlspeed was equal to or greater
than (=>) broadband speed, but not both.

= Percent of points where neither the tested uploatbwnload speeds was equal to or
greater than (=>) broadband speeds.

Using all data points within the designated seryic®/ider coverage that registered an
upload speed during the test, the following wetewated:

= Average # of points where a connection was madehdmhan upload speed equal or
greater than broadband minimums.

= Average upload speed (xbar/upload)
= Standard deviation of the sample (SD/upload)

= Statistical prediction of percent of points thatulbmeet minimum 3G upload speed
in subsequent samplings (using one-tailed t-tegtswore, depending on df) — see
schematic below
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Using all data points within the designated seryic®/ider coverage that registered a
download speed during the test, the following weleulated:

= Average # of points where a connection was madehémha download speed equal
or greater than broadband minimums.

= Average download speed (xbar/download)
= Standard deviation of the sample (SD/download)

= Statistical prediction of percent of points thatulebmeet minimum 3G upload speed
in subsequent samplings (using one-tailed t-tegtswore, depending on df) — see
schematic above.

The sampling method was determined to be validan€otME is collecting enough sample
points to be a statistically valid representatibthe data.

5.2 Surveys

The project team is surveying residents and buseses Maine utilizing a questionnaire
about their current internet connections. The @otiME Authority has opted begin the
verification of residential broadband service watpilot survey.

5.2.1 Pilot Residential Survey

According to the 2000 Census, there are approxignaiied,000 households in Maine, of
which 10,000 were included with the pilot survéesidential addresses were purchased
from InfoUSA for the mailing as 2,500 addressesanh of four geographic areas: Maine
North, Maine South, Maine East, and Maine Westdr&dses were selected at random by
InfoUSA from the provided GIS polygons constitutiagjacent census blocks in each area
containing approximately 5000 households.
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The survey questionnaire is comprised of 10 questand takes about two minutes to
complete. A copy is included ippendix E.

The survey identifies the consumer by the physidalress, which is geocoded against a
street centerline file in GIS to create a poird.filThe data associated with each address (e.qg.,
transmission type and provider) is analyzed byriagethe consumer information with the
coverage data provided by the service providewaBean analyze the layers to verify if

each service provider does cover the areas reqegsby the data it submitted. In addition, if
an area shown to have no service by a provideraappe the consumer survey, the provider
in question can be contacted to confirm and proujpidated coverage information.

There is also an online version of the survey pleaiple can access by navigating to a link
indicated on the delivered hardcopy of the questine. The electronic version, once
completed, directs the person to the ConnectMEnetespeed test website, which reports
the upload and download speeds of the user’s ite@onnection. The speeds are recorded
in a database that tracks entered physical addresspeed test results for future analysis
(see Section 5.4.1 for further details).

5.3 Third Party Data

The Maine team has acquired data from Mosaik Soiat(American Roamer) and from the
FCC. These datasets will be used to validate theped coverage for each provider through
spatial analysis.

5.3.1 Mosaik Solutions data

Maine acquired Mosaik Solutions (American Roameatadwhich includes coverages for
Sprint, Verizon Wireless, AT&T and T-Mobile. Thatd consists of polygon shapefiles,
which Sewall could overlay with the coverages reegifrom the providers. For each
provider, the area in common and the area coverdoy one dataset were determined from
geospatial analysis. Differences are used foryarsabnd refinement of the service territory.

5.3.2 FCC Form 477 aggregate data

The FCC has provided SBDD grantees and their temeess to the FCC Form 477
aggregate data. This data contains informatioseswice providers in Maine at an aggregate
or granularity higher than the SBDD data, but isfulsfor checking the list of providers and
their locations at Census Track level.

The project team has recently developed a tooldiapares the records in the Form 477
aggregate data to the provider data in the SBD[eproatabase. The tool lists out by
Census Track each provider that includes the tnatte Form 477 filing. Each provider that
has service data that falls within the tract issidered a match. Using this data, the team has
been able to find potential providers that werepretiiously included in the study, as well
using the tract locations as a cross-referencenr@veach provider has service. The team
has plans to further enhance the tool to providetaf results centric to each provider.
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5.3.3 Maine Office of GIS E911 data

The Maine Office of GIS (E911 Services Group) pded the Maine team with a listing of
the first and last address of each street in tHel Etabase, along with a count of
households located on each street. This is refeceas the Automatic Location

Identification (ALI) database. As a first steptive validation process, the information in this
file was cross-referenced to each broadband prowndeur broadband mapping database.
As a result, potential coverage gaps in broadbandce were flagged and prioritized based
on the number of household counts for the str€eatps with potential high household counts
were given a higher priority than those with minirnauseholds. The Maine team has
completed this initial validation step and is cathg developing follow-up procedures to
target the gaps with high priority flags.

5.4 Crowdsourced Data

5.4.1 Speed test results

For the SBDD project, the ConnectME Authority hapiemented an online speed test tool.
The website was developed by Ookla Net Metricsvaasl brought online on January 13,
2010. To date, over 12,000 tests have been retortiee speed test stores downstream and
upstream speeds as well as the user’'s addresSBndlhe results from the speed test tool
are scrubbed and geocoded. The information wilidel to help verify service coverages
and service speeds for wired, fixed wireless, atéllse providers.

5.4.2 FCC Consumer Broadband Test (CBT) data

The Consumer Broadband Test data provided by tl& ¢esists of three datasets: Speed
Test records, Mobile Broadband Speed Test recardsBroadband Dead Zone Report
records. The project team plans to incorporatd-tb€ speed test records along with those
records captured by the ConnectME speed test tdolever, the name of the service
provider is not included with data, so a methodm@pping the IP address in these records to
the appropriate provider must be developed.

The dead zone reports are used to identify locatieported to be without coverage. The
addresses from these records are geocoded andrtheross-referenced with service
provider coverages in the areas.

5.4.3 Public feedback records

As part of the interactive broadband availabilitgprwebsite, the ConnectME Authority has
included a form for public feedback on the resaftan address level search on broadband
service. Using the form, someone can enter infdonaegarding broadband at his/her
location. The feedback records are used to helptily areas where broadband service may
be in question and will lead the team to take amiulitl Steps to verify service coverage in
these areas.
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5.5 Service Locations / Failed Service Locations

Service providers are encouraged to submit seteeaions and/or failed service locations
to help validate extents of service coverage. Sérgice addresses and failed service
addresses are geocoded and the data is analyzethe/itoverage data submitted by the
service provider. This validation step will contenthroughout the project as the team
continues to receive these locations as part optbeiders’ data submittals.

5.6 Feedback Loop

Once broadband service territories are mapped, ISgareerates maps for each provider
company representing the status of data at thedfrttee mapping. This gives each service
provider the opportunity to validate its broadbaedvice footprint and provide feedback to
the Sewall project teantigure 14 below represents a fixed wired validation map weher
provider company’s broadband service (DSL) foonfis symbolized in red. Depending on
the size of a service footprint and map densitgjtaahal information, such as road names,
may be represented.

| e

EISEWALL—{8 st
Vi e

Figure 14 - Fixed Wired Validation Map
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Sewall forwards the maps of the service territatgng with any anomalies noted from the
third-party and crowd-sourced data analysis to eachice provider. Sewall communicates
regularly with each provider to ensure that the piagis as comprehensive and correct as
possible.

Sewall also generates maps for mobile service gesgishowing the coverage and service
levels according to FCC and NTIA standar@$gure 15below represents a sample
validation map showing FCC-defined levels of sexvidown lines and town names are
shown.

Figure 15 - Mobile Validation Map

5.6.1 GeoPortal Transfer Site

In August 2011 Sewall deployed a web-based Geosittsto manage all data transfers
related to the ConnectME Authority Broadband Mapgg#moject, se€igure 16. Each
broadband service provider has a secure passwthdrdicated account set up which allows
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designated users to upload and download digital. dél users receive an e-mail notification
when their account is set up.

¥) GeoPower - Mozilla Firefox

Els £t Wiew Higory Bookmarks Tools  Help

& -c ] o e & [ o y
18] Most visited | | Getting Started 5. Latest Headlines: | | Customize Licks | | Free Hotmail | ] Windows Markstplace | | Windows Media | | Windows
| '] GeoPower

< ) Authority ;"’

| Home || Maps || Data | Interactive Maps|| News |

Welcome to the ConnectME Authority Map Gallery

41l wisitors may explore the gallery of ready-to-print maps - just click the Maps button - yeu'll
find that the gallery is organized into folders, and can be searched.

¥ou can also make your wn maps - just click the Interactive Maps button - youlll find the
Wational Broadband Map, and ene that is all about Maine.

Finished with the map gallery? Return to the ConnectME Authority website.

e welcorme your feedback including any questions, coraments or corrections you may have.

Broadband provider representatives may login (above) to acecess secure file content.

Phillip Lindley
Executive Director

LisaLeahy
Associate Executive Director

Done

Figure 16 — Screenshot of GeoPortal web site

Data exchanges between Sewall and the servicedamewvill include, but not be limited to,
data round submissions, validation maps and otl&ratlaneous correspondence. In
addition to data transfers, the GeoPortal will dleaised by the general public for viewing
the static maps posted in the map gallery. Cugréiné map gallery contains statewide maps
representing FCC speed tier coverages, broadbavidesavailability for Maine house and
senate legislative districts and grant overview sn@gpicting awarded ConnectME Authority
grant applications throughout the state.
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6 Data Delivery

Service provider data that has been processea t8dtvall production model needs to be
transferred to the SBDD data model for deliveny.otder to accomplish this Sewall has
developed a process by which the Sewall produciadasets are exported to the current
SBDD data model structure.

The Sewall production model was designed with thé¥\delivery model in mind and, in as
many cases as possible, the production modelesilize NTIA delivery defined attribute
definitions and domain values. Through the usthisfdesign philosophy, Sewall has
mitigated the pitfalls for exporting to the SBDDtaanodel.

To facilitate the transfer of data stored in thev&8éproduction model to the SBDD model
for delivery Sewall has developed an ArcCatalod t@med State Broadband Data Export.
This tool reads a source geodatabase set of feanckwrites to a destination geodatabase
set of features. A screenshot of the tool dialog is shown irFigure 17.

Source database

|| =
Source Data Tables
Providers [ =]
Roads [ |
Census Block [ -
Broadband Services | j
Middle Milz [ |
Community Anchore | j
Area Availability | j
‘wheighted Speed | ﬂ
State Bounday | |

Diestination State Broadband database

| =
State Broadband Data Tables

[ S_RoadSegment | j
[ S_CensusBlock | j
[~ CP_Middietile [ |
[~ §_Célnstitutions [ -
[~ 5_Wireless [ |
[ S_Ovemview | j
[ State_Boundary | j

Start
-

Figure 17 - State Broadband Data Export Tool

Source database: Sewall production geodatabasditota

Source Data Tables: (1) Providers - Geodatababéetavith list of provider specific information (Roads -

ConnectME street centerline feature class (3) @sridock - Census 2010 block geodatabase featass cl

(4) Broadband Services - Geodatabase table comtgihroadband provider characteristics and streetgas
linked to ConnectME street centerline segmentsM{ille Mile - Geodatabase point feature class agnhg

broadband service provider middle mile locatior Community Anchors - Geodatabase point featuasscl
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containing community anchor institution locatio(ig) Area Availability - Geodatabase polygon featalass
containing mobile wireless and satellite broadbamdvider coverage (8)Weighted Speed - Geodatabase
polygon feature class service overview data (8)eSBoundary - Geodatabase polygon feature class
portraying the Maine state boundary.

Destination State Broadband database: SBDD geodsslocation.

State Broadband Data Tables: These are the requ&BDD deliverables.

On launching the ArcCatalog tool, the user seldassource and destination geodatabases
for the transfer process. The source geodatabdke Sewall internal production model, and
the destination geodatabase is the empty SBDD madiext the user matches the items
listed in the Source Data Tables section to theytion model features. Once complete,
the user checks which deliverables the tool wi@x in the State Broadband Data Tables
section. Clicking ‘Start’ will begin the exportquess.

The road segment and census block exports arerperfiosimultaneously in the State
Broadband Data Export Tool with road segments bespgrted in census blocks greater
than 2 square miles and census blocks being reportEreas up to 2 square miles. The tool
reads the service provider data stored in the S@n@duction geodatabase and performs an
analysis through which the deliverables are exaéhciThe analysis process by which the tool
extracts the road segments and census block daisliised in the whitepaper entitled
“Misalignment between Census Blocks & Maine EQIe&: Technical Whitepaper,”
dated 30 September 2011. This paper is includégpendix D. The switch from 2000
Census Blocks to 2010 Census Blocks for the Octiibep11 delivery caused the team to
re-evaluate the export process as the 2010 CerleaksBvere reported to be a closer match
to the Maine E911 street dataset. The findindhaf study revealed that the 2010 Census
Blocks still had spatial misalignments with the Mastreet dataset and the conclusions of
the study inAppendix D are still valid.

Once the census block data has been exporteduit ihrough a QC routine. As the census
blocks are created from broadband data at thet $¢nes and there is a spatial misalignment
between the two datasets erroneous data can ledtbeough the export process. The
exported census block data is checked againstabeibe broadband street dataset for
inconsistencies.

Middle mile and community anchor institution data atored as point features in the Sewall
production model and are extracted utilizing a déaid export routine. The datasets are
reprojected from the production UTM projection be SBDD WGS84 projection and
LAT/LON attributes are populated. Once compldte,points are loaded into the destination
feature classes of the SBDD geodatabase.

Wireless, service overview and state boundary al@atored as polygon features in the
Sewall production model and a standard export meutixtracts these to the SBDD features.
The datasets are reprojected from the productiol riojection to the SBDD WGS84
projection as features are loaded.

Address data that has been collected is storediasfpatures in the Sewall production
model and exported to the SBDD geodatabase usangatd export routines within ArcGIS.
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During the export process features with front-easimess rule violations get reported. The
report is than reviewed by a Sewall analyst, arwbsgary corrections are made to the base
datasets. This reporting mechanism ensures tledetivered in the SBDD geodatabase is
as complete and accurate as the provided dataesoaliow.

Once the SBDD transfer file geodatabase has beatedr and its content validated, the
geodatabase files are included in the data subrmiftdile along with the other submittal
files including ‘datapackage.xls,” schema modificas report, data verification summaries,
and this technical whitepaper.
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Appendix A - Sample Letter to Service Providers
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ConnectME \x /
Authority g - SE AL

STATE OF MAINE JAMES W. SEWALL COMPANY / Since 1880

[date]
Sewall
P.O. Box 433
136 Center St.
Old Town, ME 04468
207-827-4456
[address]
[address]
[address]
[address]

Dear Mr. [name]:

The National Telecommunications and Information Aaistration (NTIA) of the U. S. Department of
Commerce has been charged by Congress under thecam&ecovery and Reinvestment Act of 2009 and the
Broadband Data Improvement Act (BDIA) to develoj amaintain a comprehensive, interactive, and
searchable nationwide inventory map of existingaldizand service capability and availability in theitdd

States that depicts the geographic extent to wihiohdband service is deployed and available from a
commercial or public provider throughout each stdte Program).

The ConnectME Authority (the Authority) is respdsisifor developing and maintaining these datatier$tate
of Maine and for serving as the conduit for thifermation to the NTIA. The Authority has contracteidh
James W. Sewall Company of Old Town, Maine, to uadte the initial mapping and to consult with the
Authority on how best to update and maintain thaegta going forward.

We are writing to insure that you are familiar witiis Program and to invite your collaborationéaring with
us in this important, statewide initiative. (See tJRL's provided at the end of this letter for het
information.) Indeed, your organization’s collabiima is essential to the Program’s success, anthark you
in advance for your participation.

To comply with the Program, the NTIA requires eatdte to provide structured data that includes:
¢ the availability of broadband service at the adsliesel;
* advertised and “expected actual” speeds of broatibarvice;
¢ the technology used to deliver broadband service;

* location and capability of critical broadband retainfrastructure (this data will not be publicly
displayed on the national broadband map);

* the spectrum used by wireless broadband servicgdans.

We expect that the publicly searchable nationahdband map and database will contain:
¢ geographic areas in which broadband service idalaj
¢ the technologies used to provide broadband seiwisach areas;
* the speed at which broadband service is availabdeich areas;

* broadband service availability at public schodlsdries, hospitals, colleges, and all public binit
used by the state or municipalities.

e other economic or demographic data that may erfedaderal efforts to provide usable and searchable
data on a variety of issues pertinent to the pubterest.
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We recognize that some of the data we will asktgoprovide is proprietary. Consequently, we inclade
Protective Order authorized by the ConnectME Alutii@and an accompanying non-disclosure agreement
(NDA) for your review and execution. Please notayéver, that the NTIA requires that this NDA may no
restrict the Authority from providing all data oedited to the NTIA or restrict the NTIA’s use of butata as
contemplated under this Program, including shasunch data with the FCC or other federal agencies.
Furthermore, the NTIA prohibits the Authority orngsl from agreeing to a more restrictive definitioh
Confidential Information than that adopted by tHEIAL Currently, as required under the BDIA, the MTI
identifies Confidential Information as any infornwat, including trade secrets, or commercial oriicial
information, submitted under the Program that:

¢ identifies the location, type and technical spestfion of infrastructure owned, leased or used by a
specific broadband service provider; or

¢ explicitly identifies a broadband service providerelation to its specific service area or at acific
service location.

Confidential Information will not be made publidyailable pursuant to the limits set forth in thBIB except
as required by applicable law or judicial or admsirdtive action or proceeding, including Freedom of
Information Act requirements. From the BDIA (8§ 185( “Notwithstanding any provision of Federal dat
law to the contrary, an eligible entity shall treaty matter that is a trade secret, commerciaghantial
information, or privileged or confidential, as @oed not subject to public disclosure except asmwirse
mutually agreed to by the broadband service pra\ade the eligible entity.” Sewall was chosendad this
task in part because of its long history of hargiionfidential information for a variety of indusss. Finally,
should your organization apply for a Broadband Tedbgy Opportunities Program (BTOP) grant to suppor
the deployment of broadband infrastructure in westiand underserved areas, enhance broadbandtygagiaci
public computer centers or to encourage sustairadgtion of broadband service, the NTIA requited {ou
participate in this mapping Program.

The NTIA has set a very aggressive Program scheditle many deliverables due by November 2009 dhd a
initial deliverables due in March 2010. Consequgrdlrepresentative from the Sewall team will betaoting
you soon to discuss any questions you may haveocafattilitate completion of the NDA and your paipiation.

If we should be in communication with others in youganization concerning either the NDA or theadat
transfers, please inform the Sewall representativgoon as possible. Thank you again and we lgekafd to
working with you.

Sincerely,

Jroma S

Phillip W. Lindley, Executive Director James H. Page, CEO

ConnectME Authority James W. Sewall Company
URLs for:
www.maine.gov/connectme www.ntia.doc.gov/press/2009/BTOP__mappingtotals  090&ml
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Appendix B - ConnectME Authority Protective Order
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STATE OF MAINE December 21, 2009

CONNECTME AUTHORITY PROTECTIVE ORDER
(Proprietary Business Information)

Pursuant to 35-A M.R.S.A. § 9207(1) and Rule Chap®d, § 4, the ConnectME Authority (Authority) may
designate information as confidential to proteetlggitimate competitive or proprietary interests o
communications service providers and mobile comrations service providers. The Authority may deatg
information as confidential only to the minimum et necessary to protect such legitimate competiv
proprietary interests. Information designatedasidential is not a public record under 1 M.R.S8M02(3).

The Authority is currently conducting a Broadbandpying and Inventory Project with the services of a
private contractor, James Sewall Company (Sew&8wall is required to obtain data from servicevjaters
(Provider) by the Authority and the National Telegounications and Information Administration (NTIA)
pursuant to the Broadband Data Improvement Act @RiInd the NTIA Notice of Funds Availability (NOFA)
The NTIA requires that the Authority agree to coynpith confidentiality requirements in section 16§@) of
the BDIA.

It is anticipated that providers submitting dat&twall or the Authority may have a need to provide
information considered to be confidential, in ttie information provided may involve commercialgnsitive
and/or proprietary information regarding informatithat identifies (i) the location, type, and teiclah
specifications of infrastructure owned, leasedjsid by providers or (ii) explicitly identifies prders in
relation to their specific service area or at ac#fweservice location (collectively, the “Confideal
Information”). The Authority has determined thatk Confidential Information is generally not disstd
publicly, and that the public disclosure of suchfaential Information without restriction would use
competitive harm to the applicant or provider.

Accordingly, the following terms shall apply unlessd until modified by the Authority or a court@impetent
jurisdiction:

1. Data submitted to Sewall or the Authoritylifaj within the above definition of Confidential
Information, as well as any data submitted to Skerahe Authority pursuant to the Non-Disclosure
Agreement set forth in Attachment A, (collectivelpesignated Confidential Information”) shall beedned to
be competitively sensitive and/or proprietary ituna and such Designated Confidential Informatioallshe
and remain exempt from public disclosure pursuarthé terms of this Protective Order and the aicl
referenced therein.

2. All Designated Confidential Information shiaé and remain exempt from public disclosure
pursuant to the terms of this Protective Orderesmremoved from the coverage of this ProtectivieOas
provided below or otherwise by a court of compejerisdiction. No persons provided access to any
Designated Confidential Information by reason af trotective Order shall use such informationafioy
purpose other than the purposes designated byutteAty. Every person provided access to Desggphat
Confidential Information shall use his or her befforts to keep the Designated Confidential Infotiorasecure
and shall not publicly disclose it or accord pulalezess to it to any person not authorized byetrag of this
Protective Order.

3. Any person or the Authority may challenge diesignation of any document or other
information as Designated Confidential Informatiorhe Authority will provide reasonable prior naito the
applicant or provider and an opportunity for hegqimior to ruling on any such challenge. In coasidg any
such challenge, the usual burdens of proof andyatazh shall apply and no additional presumptioalldhe
given as a result of the prior acceptance by thiadyity of material as Designated Confidential imfation.
In the event the Authority should rule over theeaibjons of the person providing the Designated {dential
Information that any information should no longerdubject to the terms of this Protective Ordechsu
information shall not be publicly disclosed unkiktlater of five (5) business days after the Autkieo orders
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or, if the person files within such five day periaa appeal or request for stay of such order, #te dpon
which such appeal or request for stay is decidemjiged, however, that said periods may be extemled
accordance with any stay ordered by the Authoritg ceviewing court. Upon the entry of a final ppaaled
decision by the Authority or a reviewing court giag public disclosure, the terms of this Protest@rder
shall cease to bind any person with respect tanfleemation that the order granting disclosure khale
expressly and clearly removed from the coveragaisfProtective Order.

4. Any person provided access to Designatedi@emial Information shall review and be
bound by the terms of this Protective Order. Pwoobtaining access to any Designated Confidential
Information, such person shall sign an acknowledgro€his or her obligation to abide by the terrhghis
Protective Order in the Non-Disclosure Agreemer /) attached hereto as Attachment A.

5. Unless modified by the Authority or a couftompetent jurisdiction, access to Designated
Confidential Information shall be limited to Autliyr Staff, Sewall, any independent consultantsxqregts
retained by the Authority, the National Telecomnmations and Information Administration, and those
designated persons, who have signed the NDA.

6. No copies of Designated Confidential Inforimatshall be circulated to persons other than
those authorized under paragraph 5 of this Prete@rder. Persons authorized under paragrapheahaiso
may take such notes as may be necessary. Suchgatk be treated as Designated Confidential in&pion.

7. The restrictions upon, and obligations acggud, persons who become subject to the terms
of this Protective Order shall not apply to any iDeated Confidential Information submitted in actamce
with this Protective Order if the Authority rulesfter reasonable notice to the applicant or provéae an
opportunity for hearing, that such Designated Gierftial Information was publicly known at the tiibevas
furnished or has since become publicly known.

8. Where reference to Designated Confidentifalrmation is required in any Authority
document, such reference shall be by citationtlef oir attachment number only or by some other non-
confidential description to the extent possible.

9. Designated Confidential Information furnisiiedhe Authority pursuant to this Protective
Order shall remain in the possession of the Authouinder seal, and subject to the terms of thiddetive
Order, until the Authority or a court of compet@nisdiction shall otherwise order.

10. The terms of this Protective Order may belifred on motion of any person or on the

Authority’s own motion upon reasonable prior notioghe applicant or provider and an opportunity fo
hearing.

BY ORDER OF THE CONNECTME AUTHORITY

Phillip Lindley, Executive Director

ATTACHMENT A [Non-Disclosure Agreement]
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Appendix C - Template for Non-Disclosure
Agreement
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NON-DISCLOSURE AGREEMENT

THIS AGREEMENT is made this day of , 20, byand
between , a

having a prinplpak of business at
(“PROVIDER") and
ConnectME Authority, a body corporate and politica public instrumentality of the State
of Maine established pursuant to 35-A M.R.S.A. 83%he “AUTHORITY”) and James W.
Sewall Company, a corporation organized underats lof the State of Maine and having a
principal place of business at 136 Center Strelet,Town, Maine 04419 (“SEWALL")
(AUTHORITY and SEWALL individually or collectivelyeferred to as “RECIPIENTS”)
(PROVIDER AND RECIPIENTS collectively referred ts the “Parties”).

Recitals

WHEREAS, the National Telecommunications and Imfation Administration (the
“NTIA") of the United States Department of Commehaes been charged by Congress under
the America Recovery and Reinvestment Act of 2@08 {(ARRA") and the Broadband Data
Improvement Act (the “BDIA”) to develop and maintaa comprehensive, interactive, and
searchable nationwide inventory map of existingadtmand service capability and
availability in the United States that depicts gl®graphic extent to which broadband
service is deployed and available from a commewziglublic provider throughout each state
(the “Data”); and

WHEREAS, the AUTHORITY is responsible for develogiand maintaining the Data for
the State of Maine and for serving as a conduitferData to the NTIA; and

WHEREAS, SEWALL is contracted by the AUTHORITY tadertake the initial mapping
and to consult with the AUTHORITY on how best talape and maintain the Data going
forward; and

WHEREAS, the PROVIDER has trade secrets and comatercfinancial information
relating to the location, type, and technical speations of infrastructure owned, leased, or
used by PROVIDER, which is included in the Data (tRROVIDER Information”); and

WHEREAS, the PROVIDER has agreed to provide PRO\RDEormation to SEWALL
and/or the AUTHORITY pursuant to the requiremeritdhe ARRA and the BDIA for use by
the NTIA.

NOW THEREFORE, for and in consideration of the naliforomises and covenants
contained herein, and for other good and valuatesideration, the receipt and sufficiency
of which is hereby acknowledged, the Parties agsef®ellows:
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1. As requested in writing by PROVIDER, RECIPIENd§ee to hold in
absolute and strict confidence and shall not dssclar reveal in any manner or form to any
entity other than the NTIA any PROVIDER Informatioentified as confidential that
identifies (i) the location, type, and technicaésifications of infrastructure owned, leased,
or used by PROVIDER or (ii) explicitly identifiesR®OVIDER in relation to its specific
service area or at a specific service locationctively, the “Confidential Information”),
whether such disclosure was made orally, in wrjtargn any other form, without prior
written permission from PROVIDER.

Notwithstanding the foregoing, Confidential Infortia@ shall not include the following:

(&) information that now is or hereinafter becormeslicly known or available otherwise
than through unauthorized disclosure by RECIPIENTS;

(b) information that was in RECIPIENTS’ possessaithe time of disclosure and was not
acquired, directly or indirectly, from PROVIDER,;

(c) information that RECIPIENTS received in goaidth from a third party who is not under
a similar restriction of confidentiality and haviagight to disclose the Confidential
Information; or

(d) information that is required to be disclosedspant to applicable law or judicial or
administrative action or proceeding, including Breedom of Information Act requirements.

2. RECIPIENTS agree not to use for any purpos&th&idential Information
except as provided for under the ARRA and the BDWAhout prior written permission from
PROVIDER.

3. This Agreement shall be governed by the lanth@fState of Maine and
applicable federal law, except for the State of & conflict-of-laws provisions, as
applicable. The Parties to this Agreement eachispally consent to jurisdiction in Maine
in connection with any dispute between the Pa#dresng out of this Agreement or
pertaining to the subject matter hereof, with vebeimg in a court of competent jurisdiction
located in Penobscot or Kennebec County, Mainetedrfstates of America.

4. This Agreement shall inure to the benefit ad &e binding on the Parties and
their respective successors and assigns.

5. This Agreement constitutes the complete antusike agreement of the
Parties hereto with respect to the matters sét feetein. The terms of this Agreement may
not be modified or amended except by an instrunmewtiting signed by each of the Parties
hereto.

6. This Agreement shall be construed without regarany presumption or other
rule requiring construction against the draftingtipa

7. This Agreement may be executed in countergauidseach Party hereto may
execute each such counterpart, each of which wkecueed and delivered shall be deemed
to be an original and both of which counterparketatogether shall constitute but one and
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the same instrument. This Agreement shall becandiriy when all counterparts taken
together shall have been executed and deliveredl Barties. Execution and delivery of this
Agreement may be made by facsimile transmissioth,each Party agrees that the delivery
of the Agreement by facsimile shall have the saoneefand effect as delivery of original
signatures and that each Party may use such fdaesighatures as evidence of the execution
and delivery of the Agreement by all Parties togame extent that an original signature
could be used.

IN WITNESS WHEREOF, the Parties have executedAlieement the day and year first

above written.

WITNESSED BY: PROVIDER

By:

Title:

ConnectME Authority

By:

Title:

James W. Sewall Company

By:

Title:
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Appendix D - White Paper: Maine-SBDD Census
Block-Street Segment Misalignment
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i) ConneoM BSEWALL

STATE OF MAINE

Misalignment between Census Blocks & Maine E911 Str  eets
Technical Whitepaper

30 September 2011

Introduction

Importing broadband service provider data intoSkete Broadband Data Development
(SBDD) Map Data Transfer Model at the census biaaisus street segment level has
created challenges for the grantees. For the Stafilaine one of the challenges involves the
spatial misalignment between the Census Block muygeometries and Maine’s street
centerline dataset.

In order to better understand the challenge thabh&lis encountering it is necessary to
review how the State is collecting and maintairtingadband service provider data.

As a result of Maine’s geographic population dmsition, mapping broadband service at a
census block level does not satisfy the State’'sirements for statewide broadband tracking
and development. Instead of utilizing the hybredtsus block-street centerline model
outlined in the SBDD NOFA, the State is collectsggvice provider coverages at a street
level for wired and fixed wired technologies. T®iate has developed a relational model to
best represent the one-to-many relationship betwestreet segment and its broadband
service provider coverages.

The street segment data that the State is utilizitgsed primarily on the State’s E911 street
centerline GIS layer with additional street coveragded from a'8party dataset for those
towns not yet participating in the E911 projectr Fhformation on the broadband service
providers, a database table was developed bastr saquired attribution descriptions
outlined in the NOFA.

With the data structure in place the challengergfarting this data into the transfer model
can be discussed along with the State’s propodati@oto minimize its impact of the
misalignment on the broadband data processing.
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The Challenge
Census Block geometry is spatially misaligned il Maine’s street centerlines.

Examples described herein reference 2000 Censuk Bita and reflect examples found in
both 2000 and 2010 Census Block datasets.

Leqgend

e WM CHME R
[ ] usus 2000 Blocks

0 50100 200 Feet
I T [ |

As shown in the above screen capture the typicshlignment between these two datasets is
between 50 and 100 feet.

Since Maine is storing all broadband service presgtinformation as records associated
with street centerlines this misalignment causesicierable challenges when trying to
accurately export this information into the new SBBata transfer model. The
misalignment is great enough that utilizing basteisect methodology is not enough to
provide NTIA with a highly accurate representatafrbroadband coverage in Maine.
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The above screen capture shows an example of aQ&@€us Block that is greater than 2
square miles and Provider ‘A’ street coverage tiaais to be reported.
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Performing an intersect between the greater theguare mile census block and the street
network for Provider ‘A’ results in the highlightestieets being reported.
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It is clear from the screen capture that severahestreets where selected and a few streets
were missed by using the intersection method.
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Proposed Technical Solution

The solution to this challenge is a multi-step pscthat needs to be run on each street
segment with intelligent analysis employed to mizererrant representation of broadband
service in census blocks greater that 2 squaresmile

The first step is to create mid points of the stoemterlines for Provider ‘A’.
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Page 63 of 78 last revised 2012.04.02



|
/)
o

u:::s
{

RIOEWALL

!
ool

SBDD Process Documentation
April 2012 Delivery

The next step is to create a buffer around thepuidts using a distance to compensate for
the misalignment in the census blocks. The digtdoend to have the best return for this
process was determined to be 100 feet.
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Selecting the buffered mid points that interseetdheater than 2 square miles census block
returns the following results:
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The selected buffered mid points relate back tdahewing street selection:
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Provider & Street Coverage

| ] Census 2000 Blocks » 2 5q miles
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The result of the mid point buffering process rmach better representation of streets
contained within the greater than 2 square milesu® block. A large number of the
erroneous streets initially marked as includedendensus block have been dropped

providing a much improved report.
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Taking a look at the left hand side of the mapeéhsra street that intersects the census block
but is not reported in the mid point buffering pees. A closer look reveals why.
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The street in question is relatively long in lengtid has a midpoint that is located outside of
the greater than 2 square miles census block megurt it not being reported.

Building onto what has been performed already alitiathal automation check can locate
and incorporate these long streets into the dataset

Page 68 of 78 last revised 2012.04.02



S Re———T T

JCTWI/ATT SBDD Process Documentation
DL WALL April 2012 Delivery

W
ul

The Proposed Solution: Additional Intelligence

The first step in this additional iteration is et streets that have not been flagged as being
contained within a census block greater than 2regudles and are longer than 500 feet.
Then create points that are offset 200 feet froolm emd of the selected streets.
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Then by selecting the buffers that intersect tleatgr than 2 square miles census block and
selecting the associated streets, the processg@stihe following:
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The Results

The screen capture below shows the streets repasted the two step process in
comparison to the basic intersect method of repgdireet segments.

\\
\\.
I~
A
_'""‘,- - -,
L \h\“—\-\
\
T
|
[
; G50 1800 300 Feet |
Legend I E— T—
Pronider & Streets from BEnd Paoint Selection Interseting with Census Blodk » 2 =q miles
Pronider & Streets from Mid Paoint Seledtion htersecting with Census Blodk * 2 =g miles
Pronider' & Streets Intersected with Census Block » 2 =q miles
Provider' & Street Cowverage
Cansus 2000 Blo ces » 2 5q miles
Cenzus 2000 Blockis <= 2 =q miles

The following table shows the results of the prgessor Provider ‘A’ for this particular
census block:

Missed Extra

Method Streets Streets  %Error
Basic Intersect Process 2 11 35.14
MID Point Process 1 2 8.11
MID and END Point

Process 0 2 5.41

The proposed solution gives a much better repragentof the data set and minimizes the
errors induced by using a basic intersection psaces
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The SBDD data submission requirements involvingsasrblocks and street segments have
created a challenge for the grantees to accuregphgsent broadband service provider
information. In particular the State of Maine lsignificant offset between the 2010
Census Block geometries and the correspondingt stee¢erlines that the State is utilizing to
map broadband availability data. A basic spatigdrisect method has proven to be highly
inaccurate in identifying street centerline data@msus blocks greater than 2 square miles.

Through analysis the State has found that usimgpastep process using mid-point and offset
end point buffering provides improved results fivest centerlines in the greater than 2
square mile census blocks. The State expectsigtisodology to improve the accuracy of
street segment determination by approximately 50@thfese regions. Unless instructed
otherwise by the NTIA project team, the State idteto utilize this two step process to
develop the SBDD deliverables for street centeslinecensus blocks greater than 2 square
miles.
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Appendix E — Residential Survey Letter
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I ConnectdE SEWALL

"\uthm ity

TR

State of Maine Internet Service Questionnaire

Thas survey is PREPATD to retumn to the State of Maine! It 1s only 10 questions long and will take less than 2
mamites to complete. The mformation is confidential. The data will only be used for the purpose of venfying
where high speed mternet 15 and 15 not offered across the State of Mamme., More mformation about this mitiative
15 provided at the end of the survey.

Thank you in advance for you parli::ipation

http HWWW SUrvVey mon.l-.ev cam’s.-’.]'BLNRH}L )

1. Please enter your physical home address 1if st 15 different than vour maihing address:
Strest Address
City State Zip Code

b

Do vou corrently subsenbe to internet sarice? Yes No
If Mo, please proceed to Question 7, otherwise continue to question 3.

3. What form of internet service do you purchase?
a. Dhialap Service b. DSL or Higher Wired Service . High Speed Cable
d_ Satellite e. Fixed Antenmas Wireless
f Mobile Wireless (Mobile Laptop Card, Smartphone, or sirmlar device)

4 Who s vour mternet service provider?

5. Dwoes this provider meet the level of adverhised miernst speed for the plan you subscrbe?
Ye: Mo IDon'tEnow

6. Hawve you ever parchased mbernet service from a diffetent provider at this address? Yes Mg
I YES, please list the name of the previcus providen(s)?

7. H you do not currently have infernet service, have you attempted, mn the past, to acquire service at this address but
were mnable to locate a providing company? Yes No A

8. In the past, has an infernet provider tested access to the mternet af this address? e Mg IDon't Epow
If YES, please list the name of the service provider?

9. Was the internet connecton test successful? Yes No IDon't Enow NIA

10. I you do not subscribe to kigh speed internet, but it IS avalable, what 1s the reason you do not subscribe?

a. Mo inferast b. Price of service c].amlatl.cmsnfﬂ:emce
d. Mead a different option to fit my internet hardware needs e N/A
£ Other

Thank you for taking the time to help shape the future development of broadband service in Maine!

Please fold the survey so the prepaid return label 1s on the outside and drop it into
the nearest mailbox_

More Information about this imfiative. ..

In 2007, the Maine State Legmslature created the ConnecthdE Authomty with the mission to promote the development of
high speed intemet commmumications systems in the un-served and underserved remions of the state. To fulfill this mussion
we are sesking your assistance in providing vahmble mformation abount the avarlability and use of lugh speed internet,
otherwise known as roadband, at your location.

ThCmcthiEAnﬁmtyhasEtabhsbdamhﬂuﬁmmmpuﬁxmatﬁtnfmﬂmtwdﬁxmlﬂcatﬂn Ir
¥ou are interested In runming a test of your infernet speed, please vasit hitpa; dtest maine gov and follow the
mstmch.nnsp'mudad_.ﬁ.ccaswﬂussrbegmqm:ezdgwmcapabhofmgﬂashamhﬂhmsuchuzmw
desktop computer. The test tool is not curently supported by smart phone devices.

To learn more about this project please visit our websites:
hitp-forerer mame gov/connectme'mappm e Broadband Mappm pProject hitm
http: ewrw. sewall. comdprojects/project_connectme php
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Appendix F — Mobile Provider Feedback Letter
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Welcome Mobile Providers!

Thank vou for vour participahion 1n the State of Maine’s Broadband Mappmz Project. As
part of owr contract/delivery to the Natonal Telecommicatons and Informaton
Adowmistration (NTIA) and to the State of Maine we are mitating mobile coveraze
venficanon feedback. In vour geoportal account vou wall find twe maps of vour
COmpany s coverage area in Maime,

How did we come up with these mapz7

Each tme we recelve a coverage shapefile from a mobile pronnder we first overlay the
cument coverage with the previeus round's coverage to find changes m the service area.
When zn area hzs a chanpe of service we place a point 2t 3 road intersecton, based on the
E211 roads laver, within the new coverage. Field crews visit sach of the pomits and
performm an imternet speed test wming 2 mobile aircard from that specific carmer. All pomt
data 15 znalvzed back at the office to deternune whether the test pomnt guahfies as having
reached broadband speeds. These poants are then projected on to maps and the data 1z
extrapolzied based on a Thieszen BModel to show the mfernest speed coverages. Two
different Mational Standards are presented: FCC Standards and WTIA Standards.

FCC Standards

FCC Standards brezk internet speads into categones called “Tiers”

Firzt Generation

Fust Geneation speed 1=z defined as between 2Wkbps to 768kbps, svmmetmeal. Thas
means both wpload and download need to be befween 200 and 768 to quahfy. Any speed
(upload or download) less than 200kbps quahfies as “Less than Furst Generation”
regardless of the reciprocating speed (e.z., 1f you have an upload speed of 120kbps and a
downlozd speed of T06kbps the catepory 15 sill “Less than First (reneration™ because
both speeds were not exqual to or grezter than 200kbps.

Tier 1

Tier 1 speed 15 defined as between 768.1kbps to 1. 5MMbps, symmmetiical  Thes means both
upload and dowmnicad need to be betwrean 763 1kbps and 1. 58bps to qualify. Any speed
{upload or download) less than 768 1kbps qualifies as “First Generation™ regardless of
the reciprocating speed (e.g.. if vou have an upload speed of T67kbps and 3 download
spead of 1 3Mbps the category 15 sall “Fust Geperation™ because both speeds were not
equal to or greater than 768 Ikbps.

Tier 2

Tier 2 speed 1= defined as between 1.51Mbps to 3IMbps, symmetneal. This means both
upload and download need to be betwean 1 31kbps and 3%bps to qualify. Any speed
(upload or download) less than 1 31kbps qualifies as “Tier 1™ regardless of the
reciprocating speed (g, if vou have an upload speed of 1 48bps and a download spead
of 2 TEMbps the category 15 still “Tier 17 because both speeds were pot equal to or
greater than 1.510bps=.

NTIA Standards
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Broadbard semvice 1= defined as a mumivmm of 200kbps upload and 768kbps download.
Both speeds, upload and downlozd. have to reach 200kbps and 768kbps respectivaly or
they do not guahfy az broadband. (e g..1f vou have an upload speed of 240kbps and a
download of T66kbps, the speed test does not quahify as broadband). If 2 speed test
reached broadband speed m only the upload or the download. but not both, then the speed
test was deemed as “Inconsistent Broadband”. If neither upload nor download reached
broadband speeds the speed test was deemed “No Broadband”™. If the speed test conld not
be performed because of a lack of miemet sernice completely then the test was desmed
“No Connect”.

In the futwe we will be working with individual mobile providess reganding
dizcrepancies 1o coverage based on owr venfication findings. We welcome any questions

or feedback vou may have regarding this project. Thank vou agamn for your participation
and look forward to working wath vou in the fuhwe.

Sincerely,

Sewall Broadband Mapmng Team
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