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1 Introduction

As an NTIA State Broadband Data Development (SBBiD$tate Broadband Initiative (SBI)
grant recipient, the State of Maine is undertaldrgjatewide project to inventory and map
broadband services for inclusion in both natiomal state broadband maps. The SBI grantee
project team for Maine consists of the ConnectMEhatity (ConnectME), the Maine Office
of GIS (MEGIS), and the James W. Sewall Companywéle The team is collecting
broadband service availability data, including sjse@nd types of technology, as well as
information on Community Anchor Institution (CABdations across the entire state. The
collected service data undergoes geospatial primgeasd verification steps before it is
loaded into Maine’s broadband geodatabase. Hudajabase is used to satisfy NTIA’s bi-
annual submission requirements as well as suppei€onnectME Authority’s statewide
initiatives and programs.

This whitepaper describes the deliverable datagetgjata collection process and the
verification process.
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2 Data Description

The Maine team is providing spatial data represgrrovider coverage in the state as well
as information on validation and verification preses. Files provided are as follows:

Filename

Description

ME_SBDD_2014_04_01.gdb

Folder containing SBDD tianfle geodatabase

ME_DataPackage 2014 04

01.xlsx

Data Package file

ME_2014_04 O1.txt

Data Submission Receipt file

ME_Methodology 2014 04 01.pdf

Methodology Paper fil

ME_ReadMe_2014_04_01.txt

ReadMe file

ME_Changes_and_Corrections _2014_04 01.pdf Doculiséing changes and corrections since 1-October-

2013 submission to NTIA

3 Provider Participation

Company Response Number % of Total Companies
Provided Data 41 73.21%
Will Provide Data 1 1.79%
Will Not Provide Data 7.14%
Non-Responsive 10 17.86%

56 100.00%

The Maine team identified 56 individual provideSompanies that provide multiple
technologies of service or have multiple subsidmare counted only once.
Information on the providers is included on theoWderTable’ spreadsheet in the file
ME_DataPackage 2014 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 Bdgyridentifying potential providers and
contacting them to determine service capabilities 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, technologyasfamission used, and maximum
advertised downstream and upstream speeds. Tleeipi@am has developed a step by step
process that has been captured by the high-lewédflear shown inFigure 1. Starting with
contacting a service provider, the workflow alloavaser to determine whether a provider
should be included and if so what types of seraieeoffered.

Provider Outreach & Data Gathering Workflow

! Mark as Not
Cant_a-:t Provids Mark o= R uture Plans for Having Future
Service Broadband N Offering 3 >
Provider Service? Broadband Sroadnang’ Piane Tor
: Broadband
Y. Y Y
Provide . Mark as
Willing to Broadband e Mark as Not Future Plans in Yop Having Future
Participate? Service in Active in Maine Maine? Plans far
Maine? Maine
Y
Mark as Not
v Ma_rl_c o Having Fulure
N i Linwilling to N
S Plans for
Participate Mai
Negotiate NDA Gl

v

Gather
Provider Data

Figure 1 - Provider Outreach and Data Gathering Wdlow

The task of reaching out to the provider commuaity gathering service data has five main
tasks: Research Service Providers, Execute NDAés&rovider 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 serviadsr contact database, which contains
contact information for all of the potential broaaiol 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 toimgxigrovider companies through mergers
or acquisitions.

Sewall initially contacts each provider by phond artroduces 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, especialyarger companies it may take multiple
attempts before the appropriate person is reached.

Another purpose is to determine if the companytgises meet the requirements for
inclusion in the project. If a company offers latband 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 pemtider, and whether the company owns
facilities or re-sells services using another eaisinetwork. Data from back haul carriers
and resellers are included in the project.

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

4.1.2 Execute Non-Disclosure Agreement (NDA)

The process of executing an NDA starts with senditegter 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 anch &ee found iMAppendix B. A copy of

the ConnectME Protective Order signed on 21 Dece2®@ 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 execuadifferent individual at a provider
company is identified as the primary contact faladsaubmittals. Once the contact is
confirmed, a data submittal information sheet pregdy 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 dtrgam & upstream speeds and
typical downstream & upstream speeds

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

= Middle mile and back haul connection points

= Customer service locations (for wired and fixedehgss service)
» Failed service locations (for wired and fixed wagt service)

= Service to Community Anchor Institutions

After sending the data submittal information Sevi@lbws up with the provider contact to
review the requested data items and discuss paltéotmats for submitting data. The team
is cognizant of the wide range of environments afget by the provider companies and
recognizes the need to accommodate submissionany dhfferent formats including tabular
(CSV, Excel, DBF), GIS (ESRI shapefile, ESRI geatiase, MapInfo, Google KML/KMZ,
CAD (AutoCAD, Microstation), and hardcopy. Therealso understands that many of the
smaller providers in Maine are handicapped by la ¢tdaesources in trying to comply with
the project’s data submission requirements. Sdntleedassues facing these providers
include small staff sizes, lack of mapping techheéaertise, and proprietary digital systems.
Sewall lends technical assistance and expertiseesed.

Sewall has deployed a web-based GeoPortal sitectmanodate 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, Sevaillogues it and assesses the data files
to see if all of the requested items were provigled what data types were received. Sewall
also verifies the locations and spatial definitibmsthe data items and checks for missing
attribute information. Any questions generatedsanet to the provider for clarification. Itis
common for the initial submission to need multipézations of data exchanges and feedback
before the submission is completed.

Page 8 of 81 last revised 2014.04.03



SEWALL SBI Process Documentation

April 2014 Delivery

Once an initial set of broadband service data [ace, 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 versamovider records into the existing
baseline. The team anticipates that further dgvetnt and refinement of these processes
and tools will be made as more update submissineeaeived.

4.1.5 Categorize Data for Production

When data from a provider has been received ara$ssg, 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 SBB&a transfer model features and
attributes.

4.2 Community Anchor Outreach and Data Gathering

Community Anchor Institutions (CAl), as defined ¥ 1A NOFA category codes, consists
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 seconda
Category 6: Other community support — government
Category 7: Other community support — non-goverrtaien

The three primary steps with the CAl are data gatgedata 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

Health Information Technology Survey

Medical CAl data compiled from a separate projecvsy conducted by Sewall for State of Maine Dapartt
of Health & Human Services.

4.2.2 Data Processing

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

Community
Anchor Data
¥
Data
Gathering
(n
¥
Diata
Processing
2)
r
Non-Spatial Spatial Data
Data Source Snurc?.
Formatting Formeliing
13) 4}
Geocode Load Spatial
Addresses’ Data to
Load to Geodatabase
Geadalahase (4.1)
3.1)

Data Analysis &
I—p Quiality Cantrol q—l
15)
¥

Diata
Categorizing
6)

¥
Diata
Attribution
(M

¥

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

Figure 2 - Community Anchor Internal Workflow

(1) Data Gathering

Data gathering involves acquiring source data vinglthe seven categories defined by
NTIA NOFA. Data may originate from several sourgeguding state, county, town,
outreach programs, service providers and more ofde@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 datasoumcevo 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. Witlepatial coordinate values to translate to
points, this type of data must be geocoded in A&cG3patial data contains pre-defined
coordinate values or is already in a format comagjiispatial geometry with a defined
projection and can be imported directly.

(3) Non-Spatial Data Sour ce For matting
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Non-spatial data files are scrubbed to ensureathatcessary 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 addresstlrciile 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 Addressl1 City State | Zip
Healthworks| 10 Bangor St| BanggrME | 04401

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

Name Addressl1 City State | Latitude Longitude
Healthworks| 10 Bangor St | BanggrME | 46.1252 | -67.8422

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

Point files:
= Export file to shapefile format if necessary

» Project file to state coordinate system (UTM NADBHel1l9 Meters) for
compatibility with other data layers

= Qutput to personal geodatabase for final scrubamyquality 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 Analysis and Quality Control

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

Issue = Identification = Result

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

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

(7) Data Attribution
CAl attributes are the most difficult to acquiretla¢ data gathering stage and are typically
acquired through additional steps, including cotmgceach 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 assembliogllecenter group assigned to
contacting each CAl to establish a primary congenct address verification followed by
exercising an on-line survey aimed to provide fe@itlto 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 CAbdae to populate attributes.

Additional sources and surveys have been utilingabpulate the database including MSLN
(Maine School and Library Network), NCES (Natioanter for Education Statistics), the
Maine Fiber Company as part of its Three-Ring Birteject, and state agency listings
provided by the chief technical officer.

The project team has also begun a crowd sourcitigtine with the Maine Municipal
Association (MMA) to collect CAl information fromis membership.

The project team will continue to compile CAl datdizing all the above resources and
research additional data sources and methodolagigspulate these attributes.

(8) Load Data to SDE for Final SBDD Export
CAl data is loaded from the personal geodatabateet8&DE environment for final export to
SBDD format.
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4.3 Data Analysis and Conversion

Data is analyzed and converted with different psses, depending on its type and
characteristics.

4.3.1 Fixed Wired Transmission

Fixed wired service provider companies in the sthtélaine range from small to large
businesses and utilize several distinct typesaifrielogy to deploy broadband service. In
order to accommodate the varied inputs, Sewalbleaeloped 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 gepwdoverage at the street segment
level. The model uses a street centerline aspghttas component of the coverage, and a
related table stores provider specific informafionstreet 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
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Figure 3 - Data Flow for Fixed Wired TransmissionrBviders

(1) Wired Service Provider Data
The data bin is the storage location for wired bieand service provider data gathered by
Sewall.

(2) Data Sort

The data sort phase immediately follows the dallec@mn process. Analysts sort the wired
data by provider and by data characteristics. Wined 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 geecstandards and loaded into the
geodatabase for processing. The formatting oatiteess data will include ensuring fields
with the full street address and town name are lpdgd in the dataset. Address shapefile
point data received by providers in SBDD deliveriieana are not edited or geocoded
because the geometry has already been establiglmedshapefile points are loaded directly
into the address layer in the SDBB delivery datalfasthe submission.

(3.2) Geocode Process

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

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

= Overall geocode hit rate
= Town geocode hit rates

= Data anomalies
If address data fails any of these checks thewl#itaot 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 tohewes and updates to street names are
commonly required to match the naming conventiorthé ConnectME roads dataset.

(3.5) Geocode Process T ool
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Sewall has developed an ArcGIS tool named GeocoaleBs Tool that translates the
accepted geocoded address data into tabular addregsrecords related to the
accompanying ConnectME street centerlines. Thkisoshown inFigure 4 below.

Geocode Process Tool E”E”s__q
Data Layers
Geocoding Results | j
Foads Layer | j
Provider T able | j
Service Table | j
Service Attributes
Provider Mame | j
Technology OF Tranzsmission | j
Maximurn Advertized Downstieam Speed | j
M aximum Advertized Upstream Speed | j
Typical Downstreamn Speed | j
Typical Upstream Speed | j
Source |
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Figure 4 - Geocode Process Tool

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

Service Attributes: The first six values are neaegto populate fields in the deliverable. Souscesed to
designate that the records created are from thed@de Process Tool.

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

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

(4) GI S Polygon Data
The GIS polygon data bin is for service providetadaat represents a coverage area of
broadband availability and is delivered in a GI8at.
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(4.1) QC Polygon Data

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

(4.2) Polygon Cover Tool

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

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

Sewall Polygon Cover @@

Diata Layers

Foads Layer

|
Viewshed Layer |
|

Provider Table

Visible Roads (ouf] |

Led Led Le Lo L

Service Table [out) |

Service Attributes

Provider Mame |

Technology OF Transmission |

b aximum Advertized Downstream Speed |

M aximum Advertized Upstream Speed |

Tupical Downstream Speed |

Led Led Lef Lef Lef Led

Typical Upstream Speed |

Coverage |d [ex: Pw_Providername_ 1] |

™ Reguire GRIDCODE =1

Yiewshed buffer 1]

[~ Add intermediate data to TOC
Start |

A4

Figure 5 - Polygon Cover Tool

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

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

Require GRIDCODE = 1: Toggle is unchecked whemimgya wired broadband provider dataset that is
represented as a coverage area.
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In ArcMap the user specifies which layers in theoroarrespond with the data layer inputs
for the tool as well as setting the service attelsudor 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 natron 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 inputd®tyer that intersect the input polygon
coverage and exports the street segments to aasepeaorking file. These streets are then
clipped to the polygon coverage. Next the tookrariength ratio process that assigns each
street segment a fractional value based on thpetligand original lengths. The tool then
populates modified street range attributes basetietength ratio of a segment and the
original street range of a segment. These modgiezkt 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 contailivsk to the original street segment in the
ConnectME street feature class and populates toedevith the modified broadband service
street segment range and specified service proinémation.

(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) GIS Block Data
The GIS block data bin is for provider data thadedivered at the census block level in a GIS
format.

(7) Flat File Block Data
Census block service data delivered in a flatfblenat is stored in the flat file block data
bin. Examples of flat file data are spreadshédeid,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 prostidnformation joined are exported creating
a spatial representation of the provider’s censosklbroadband coverage.

(8) Flat File Street Data

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

(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 mapsRID#E documents.
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(10) CensusBlock GIS Data
This data is Census 2010 block data in GIS formiathtfe state of Maine that has been
downloaded from the US Census website.

(11) Load Layersto GDB
Provider GIS data is loaded into the Sewall SDEdgé&abase. A feature class is created for
each provider’s dataset. Sewall workflow trackatgibutes 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 broadbarallability that has been gathered from
other sources. The QC of datasets with spatial idatudes additional QC routines to ensure
spatial integrity.

(13) Request moreinformation 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 adl s 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 wirexvise provider availability. The Infill Tool
allows a user to configure a specific set of seryimovider parameters, select ConnectME
street segments, and then view and edit the rebatetiband availability information in the
Broadband Services table that corresponds witleahégured attributes. This tool is used to
input fixed wired broadband availability data ti&swall received as census block, street or
unreferenced map data. The majority of fixed wisedvice 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 M=1E3
Data Layers
Foadslaper | -
Provider Table | -
Service Table | |

Service Attibutes

Frovvider Manne |

Technalogy OF Tranzmizsion |

M asimum Advertized Downstream S peed |

M asimum Advertized Upstream Speed |

Typical Dovanstream Speed |

Lol Lol Lef Lo Le] Lol

Typical Upsgtream Speed |

§L

Figure 6 - Infill Tool Configuration

Data Layers: (1) Roads Layer: ConnectME roads dajeer (2) Provider Table: Internal processing fl&)
Service Table: Broadband Service output table witleeeservice provider street address ranges aredto
Service Attributes: These fields are necessarppufate 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 procesgsin

Once the Infill Config screen has been set a usdects one or more ConnectME road
segments. Using the unique primary key valueb@telected streets and the specified
provider name and technology of transmission tbédearches the Broadband Services table
for existing matching tabular records. If matchesfound 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 populétednfill window with street segment

road name and street range attributes represgmtitegtial 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 aBEigure 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
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Source | Update
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Figure 7 - Infill Tool

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

Config: Opens the Infill Config windowrigure 6)

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

Source: Internal flag for source of service availdp

Update: Updates selected tabular records SOURQH faethe 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 segn®@®R (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 brioaad
provider street range to the accompanying Connectti&et range (8) SOURCE: Internal process flag.

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

(15) ConnectME Street Data

The ConnectME street data bin contains the stexgedine dataset used in the geocode and
street relate processes. The Maine Office of G$1Estreet centerline file was used to

create the base street segments and gives thetlogemnost accurate street centerline file

for the State of Maine. For the April 1, 2014 ddé&ivery the State of Maine updated their
street centerlines to the “Next Generation Roads. ROADS data was developed to
implement the Next Generation 911 project in Maifl@s data contains up-to-date road
names and address ranges for the State of Maine . NAVTEQ street centerline dataset
NAVSTREETS was utilized to infill street segmemisareas where gaps were assessed in the
MEGIS E-911 file.

(16) Relate Process
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Through the use of Sewall developed tools the gatiered for fixed wired broadband
service providers gets stored in the Broadbandi&ssable as availability street ranges
associated with street centerline segments. Eaudrd in the Broadband Services table is
associated by a foreign key/primary key relatiopshith a street segment in the ConnectME
street centerline dataset. This relationship aléov 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 ensueerdtords 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 relagedice availability tabular records.

4.3.2 Fixed Wireless Transmission

The initial stage of mapping terrestrial fixed via®s 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 coltecphase 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 limitatg) 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 modelingpthigor 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 coovengirkflow 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 gatised 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 wirelesssirassion is represented Bigure 8 and
described below.
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Figure 8 - Fixed Wireless Internal Conversion Worlkfv

(1) Fixed Wireless Service Provider Data
Service provider data gathered during the datactidin phase. Data is cataloged in separate
folders by provider and managed according to tasktechnology of transmission.

(2) Data Sort

The data sort phase of production immediately feidhe data collection process. During
this task, a thorough review of the service proviiga determines the type of data received.
Fixed wireless data generally consists of threedyfpransmitter coordinates and attributes,
pre-defined polygons and attributes, and suppleah€iata. 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 éprund elevation), equipment height at
the transmitting and receiving ends, horizontal eadical limitations, and range of
transmission. The content of the transmitter datarefully reviewed for completeness and
overall consistency prior to the next step. Ormmpleted, 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 finamparison against supplemental data is
performed to ensure the transmitter locationsrmathe correct locations. Supplemental data
includes such layers as imagery, political bouregar@nd road centerlines.

(3C) Run Tower Cover Tool
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 g@@
Tower points |Sample Transmitter Layer j
DEM [10 Meter DEM |
Wisible Palygons [out] |Sample Transmitter Layer j
Output location |\\Qrgo\tonnectME\Sew\ce ProvidershlSP_Falder l:l

™ Add intermediate data ta TOC
Stark
% |

Figure 9 - Tower Cover Tool (Viewshed Production)
Tower Points: The data layer containing recordsibtransmitters that need a viewshed generatedgi@ally
received from ISP and pre-processed by Sewalbfondt compatibility.
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DEM: 10-meter digital elevation model obtainednfrd/EGIS as the primary surface model for generatireg
viewshed

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

Output location: Location of output to personabdatabase workspace to be used for additional mEsiog.
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(3D) Fixed Wireless Coverage Polygons

The Tower Cover Tool generates raster data setstohgpthe 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 Sewalidiitate several production steps.

Sewall Polygon Cover Q@@

Dats Layers

Foads Laper |

Wiewshed Layer [ Sample Viewshed Layer

Provider Table |

Visible Foads [out] |

Lol L L] Lk L]

Service Table (out) |

Service Attributes

Provider Mame ‘

Technology OF Transmission ‘

M auimum Advertized Downstream 5peed ‘

Mawimum Advertized Upstream Speed ‘

Typical Downstream Speed ‘

Lol el Lol Lol Lef Lo

Typical Upstream Speed ‘

Coverage |d (ex Pw_Providemame_t1) ‘

¥ Require GRIDCODE =1

Viewshed buffer 0

™ Addintermediate data ta TOC

Start

Figure 10 - Polygon Cover Tool

Data Layers: (1) Roads Layer - ConnectME Streea d@yer with address ranges ( 2)Viewshed Layer -
viewshed layer used to delineate visible polygonslipping road segments (3)Provider Table - imiglr
processing flag (4) Visible Roads (out) - outpattdiee 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 thatatien 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 andrete the following conditions:

= Single pixels less than 0.125 square miles
» Holes inside the polygons less than 0.125 squdesmi
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= Data layer clipped to state polygon file downloaftedn U.S. Bureau of the Census
website, filename: tl_2010_23_statel0.

In each case, all identified polygons are removetidissolved to create multipart polygons
by provider, technology, speed and spectrum. paawider’'s propagation model differs in
size and complexity due to the number of transmsitsad their individual parameters that
determine each view shed. Because the geometdesanipulated through many geo-
processing procedures, multiple cycles of validatice run to ensure the geometries are
intact and repair routines are run if necessamgceCall propagation models meet internal
guality control standards, the geometry is loa@e8DE 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 vensdwill frequently run their own
propagation models to be used for broadband mappghatygon formats include ESRI
shapefiles, Maplinfo files, Google .kml files, ardter files. Each format requires a
thorough review to determine the subsequent proagsseps.

(4A) Review Polygon Data

Although each format listed is unique, the datanévaly 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 > QQ@ad for processing > Run
Sewall Polygon Cover Tool

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

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

= Raster: Review content > Translate raster to plyg 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 fiand other digital reference files. In
most circumstances, the data can be used for ceésm®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 excellente®for cross-referencing to
viewshed polygons (visible and non-visible) but thesse 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) iouist have a complete address in
order to geocode location of address.

= Hard copy plots: May be used for verification pasps 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 dterngial use.

(5B) Support Verification Tasks

Supplemental data sources are reviewed to deteiifrtimey 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 doeshawt any given value to the project is
organized and stored under the service provideefol

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

(6) Quality Control Acceptance

Quality control procedures are implemented at edi¢he three production stages depending
on the data (transmitter coordinates, viewshedgmolg, or supplemental data). Because the
service provider data is received in numerous fespsyles, and content, much of the initial
QC is completed during the data collection stagkekl\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 é¢oaoés until all the necessary data is
either received or clearly understood that it wdk be received. Throughout the data
collection process, Sewall keeps an inventory oéirables.

(6A) Contact Data Sourcefor Additional Information

During the data collection phase of the projecesgwns or clarifications may have been
overlooked, or items may present road blocks atespomnt later during the processing. If an
internal quality review does not resolve an isshie,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 gdedrasing the visible polygons created
by the Tower Cover Tool: (1) road segments, andditulated address ranges. While the
visible road segments are not part of the NTIAwd=hble, 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 relagedice availability tabular records.

4.3.3 Mobile/Satellite Transmission

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

Wireless Internal Data
Conversion Workflow

Wireless
Service
Provider Data
Data Son
{1}
Y
A 4
Temesirial Mobile Contact Satelite Dat
Wireless Data Sarvice Lot
Sources Provider for R S_nur;es
{Review/Farmat) Additional { Swe}'g ormat
2 Information
)
Data
Source Process
Useful? Mabile Quality Quality Process
Satedlite
Wirgless Control Caontrol ]
5 j | Paolygons in
Polygons in Acceptance? Acceptance? .
ArcGis
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2.1 (3.1}
¥ (2.1)
( Store Data ) ( Store Data )
Load Mobile .
Al dalt-: ?:1: steerusﬂo?wal
Personal e . » _
Geodatabase 580?;1;]11356
12:2) Load Data to SDE )
for final NTIA |
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Figure 11 - Wireless Internal Conversion Data Wotkfv

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

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

(2.1) Process M obile Wireless Polygonsin ArcGIS

After determining that the data has value, the gohg 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 eoenpleted during the verification
process, initial acceptance testing to ensure ke id spatially valid is performed by cross-
referencing to additional data sources such aalasragery or information taken from the
service provider website. Discrepancies are docteddior 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 informationdseived, the satellite data follows the same
internal workflow as mobile wireless data (Stepg.2,and 2.2).

(4) Terrestrial Mobile Wireless Geo-Processing Clean-up
The propagation models submitted by each provicerun through several geo-processing
routines to check for and eliminate the followirgnditions:

= Single pixels less than 0.125 square miles
» Holes inside the polygons less than 0.125 squdesmi

= Data layer clipped to state polygon file downloaftedn U.S. Bureau of the Census
website, filename: tl_2010_23_statel0.

In each case, all identified polygons are removetidissolved to create multipart polygons
by provider, technology, speed and spectrum. Becthesgeometries are manipulated
through many geo-processing procedures, multiptéesyof validation are run to ensure the
geometries are intact and repair routines arefrnedessary. Once all propagation models
meet internal quality control standards, the geoynstioaded to SDE and stored for final
export to the SBDD deliverable format.

(5) 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 Poiats defined by NTIA as
“interconnection points that typically enable relaly fast data rates, are built to handle
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substantial capacities, and may be service-quadityired.” At this stage of the mapping,
middle mile data has been the most difficult tcantbfrom service providers during the data
collection process. Service provider networks cefude 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 neidhdile 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 middlrocations that meet the NTIA
definition are captured in a point feature clashwdditional 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 Wflow

(1) Data Sort

The initial data sort separates the data and disishes formats more compatible to the
database model, such as middle-mile coordinateesdisted in a spreadsheet or ESRI
shapefiles. Data received in compatible formaggiire minimal processing steps.
Supplemental data sources generally require additiorocessing steps. Examples may
include the conversion of .kml files to ESRI shalgsfor 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. Sourceswizbas 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 analystsaceeptance procedures to verify data
translation to ArcGIS and spatial accuracy and detepess using supplemental data sources
provided such as addresses, imagery or descriptieenation about the point locations. In
addition to the point geometry, all attributionred over in the translation is confirmed.
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Conflicts or questions are referred back to theisemrovider for further clarification if
necessary.

(2.2) Load Middle Mile Data into Personal Geodatabase

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

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

Supplemental data sources may involve additioradgssing 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 norndilibe remaining steps follow the same
internal workflow as coordinate data sources (S&psand 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 instiaée broadband mapping project have
been asked to provide broadband service territwotpfints 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 thdngegd data from broadband service
providers into a consistent spatial format thatiged in a geodatabase designed to be
compatible with the SBDD deliverable.

The service overview workflow is described belowd @epicted irFigure 13.
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Service Overview Workflow
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The Service overview data bin is the storage looafdr service overview specific

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

Figure 13 - Service Overview Workflow

(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 Gl®rat.

(3.1) Attribute Transfer

Attributes contained in the GIS data are sent thjincan 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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(4.1) Join
Using county name information provided in the fllts the MEGIS county data is joined to
the flat files. The joined dataset is exported stoded in the GIS service Overview data bin.

(5 MEGI S County Data

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

(6) L oad to Geodatabase
Once the service overview data has been procedgedata is reviewed for content and
accuracy and then loaded to the ConnectME produdibabase.

(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 thatdke delivered is in fact valid and current.
Methods used by the Maine team to validate coveaag@s include:

» field tests with mobile devices

* responses to surveys sent to residents and busmess

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

Once the data has been collected, processed afidd;ghe 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 smartphoneshlerntaptop 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. Logisticéig would be difficult because transmission
receivers, accounts and other equipment would beea required for each of the providers.
Instead, the project team opted to gather inforomatthrough other means, so field tests were
only conducted to validate mobile coverage.

Mobile coverage data is received by Sewall fromsdevice providers in the form of GIS
polygon files. After these files have been revidwed properly projected (s8ection 4.3

for details), they can be analyzed in the verifamaprocess. The mobile coverage file is
compared against the State of Maine boundaryrike GIS 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 Autfiaotverify mobile coverage in
Maine is to select a series of points throughquioarider’'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®at 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 intersectiongdse 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 iedjt The columns: field connect, upload
speed, download speed and notes were added tpridesdsheet. The field connect column
holds values to describe whether the field crew aas 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 loatiedhe 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 loadeshoh of the field laptops, has a GPS
component that could track and direct field crewbe 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 mtsibased on the Point Name attribute.

The program turned each of the points into a “$tdfhe 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 gtsovided driving directions, which were
saved and loaded onto the field laptops.

Mobile broadband aircards from each of the moleleise providers were purchased
outright directly from the providers. This elimied the need for a service contract so that
the aircards can be deactivated after the vendingirocess 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 laboleto the field crew laptops. The
software from the aircards was installed, aircattfionality was checked, and any updates
were installed prior to crews leaving the office.

Each time verification tasks are performed, thenfsoare 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 informatidrne 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&eWall Company specifically for the
ConnectME Broadband Mapping Project.

For each test point, the point number, serviceigenand date are entered into the internet
speed test website (e.g., Test_745 verizon_2012@8Rila test is executed. Results are
recorded both in the speed test database (aut@itgtiand 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 whesadband coverage is full strength or
where it is lacking. If there are large ‘holes’the 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 tdrawsronary statistics. It is often easier to
look at commonly defined statistics (stats) toaequick overview of what the data describes,
than to look at all the raw data. A sample setaif points field testing was selected. The
following steps were taken to ascertain that timepda set was statistically representative of
the actual data.

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

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

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

= Quantification: they describe which portion of thegta 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 enghmple

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

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

= Percentages (%): a proportion or share in reldbanwhole; a part; a fraction or
ratio with 100 understood as the denominator (8.98 equals a percentage of 98).

» Hypothesis testing: statistical process used vityeémg to determine if it is
reasonable to conclude that the entire populatocms@sses a certain characteristic by
the analysis of a sample.

Explanation of choices made:

» Quantitative statistics were only applied on sangaia 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 seevice area.” Outside the
service area there is no bound (limit), so thessesstatistics would not be reliable as
used with our methodology.

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

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

Chose hypothesis testing because we wanted tothaveost 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 interestbe 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 standarakrmal curve (df >= 30)
Percent of points where connection was established

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

Percent of points where either the upload or doachigpeed 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 seryicvider coverage that registered an
upload speed during the test, the following weteutated:

Average # of points where a connection was madehtichan 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 thatulebmeet 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 wealeulated:

= Average # of points where a connection was madehtiha 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 @otiIE Authority has opted begin the
verification of residential broadband service vathilot survey.

5.2.1 Residential Survey

According to the 2000 Census, there are approxigaied,000 households in Maine, of
which 10,000 were included with the pilot survéyesidential 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 questamd takes about two minutes to
complete. A copy is included fppendix E.

The survey identifies the consumer by the physidalress, which is geocoded against a
street centerline file in GIS to create a poirg.fiThe data associated with each address (e.g.,
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 repessby the data it submitted. In addition, if
an area shown to have no service by a provideraape the consumer survey, the provider

in question can be contacted to confirm and proujg#ated coverage information.

There is also an online version of the survey ple@iple can access by navigating to a link
indicated on the delivered hardcopy of the questme. The electronic version, once
completed, directs the person to the ConnectMEnetespeed test website, which reports
the upload and download speeds of the user’s ieteonnection. 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 Soist(American Roamer) and from the
FCC. These datasets will be used to validate tyeped coverage for each provider through
spatial analysis.

5.3.1 Mosaik Solutions data

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

5.3.2 FCC Form 477 aggregate data

The FCC has provided SBDD grantees and their teaeess 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 tooldbwipares the records in the Form 477
aggregate data to the provider data in the SBDeprdatabase. 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 isstdered a match. Using this data, the team has
been able to find potential providers that werepretiously 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) pdad the Maine team with a listing of
the first and last address of each street in tHelE&tabase, along with a count of
households located on each street. This is refeteas the Automatic Location

Identification (ALI) database. As a first steptive validation process, the information in this
file was cross-referenced to each broadband prouidaur broadband mapping

database. As a result, potential coverage gapoadband service were flagged and
prioritized based on the number of household coiamtthe street. Gaps with potential high
household counts were given a higher priority ttiense with minimal households. The
Maine team has completed this initial validatiogpsand is currently developing follow-up
procedures to target the gaps with high prioriagé.

5.4 Crowdsourced Data

5.4.1 Speed test results

For the SBDD project, the ConnectME Authority haplemented 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 regtorftiee 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 willsesl to help verify service coverages
and service speeds for wired, fixed wireless, atdllie providers.

5.4.2 FCC Consumer Broadband Test (CBT) data

The Consumer Broadband Test data provided by th& ¢edsists of three datasets: Speed
Test records, Mobile Broadband Speed Test recardkBroadband Dead Zone Report
records. The project team plans to incorporatd-th€ speed test records along with those
records captured by the ConnectME speed test tdolvever, the name of the service
provider is not included with data, so a methodn@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 infionaegarding broadband at his/her
location. The feedback records are used to helptily areas where broadband service may
be in question. This information is offered bagktie service providers as part of the Feed
Back Loop process (section 5.6). Based on theoresspfrom the provider, the project team
may adjust the broadband service coverage in tress.
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5.5 Service Locations / Failed Service Locations

Service providers are encouraged to submit seteazions and/or failed service locations
to help validate extents of service coverage. Sdrgice addresses and failed service
addresses are geocoded and the data is analyZzetheitoverage 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, ISg&reerates 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 \eteer
provider company’s broadband service (DSL) foohtis symbolized in red. Depending on
the size of a service footprint and map densitgjtazhal information, such as road names,
may be represented.

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 including thbligufeedback records to each service
provider. Sewall communicates regularly with epabvider to ensure that the mapping is as
comprehensive and correct as possible.

Sewall also generates maps for mobile service gergishowing the coverage and service
levels according to FCC and NTIA standar@sgure 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 GeoPsit¢eto manage all data transfers
related to the ConnectME Authority Broadband Magg#noject, se€igure 16. Each
broadband service provider has a secure passwéhdrdicated account set up which allows
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designated users to upload and download digital. ddt users receive an e-mail notification
when their account is set up.

) GeoPower - Mozilla Firefox
File Edt Yiew History Bookmarks Tools Help

= —r — =
O - c x «CEE i e m Y -] - .
420 Mot visited | ] Getting Started | Latest Headines | | Customizs Links | ] Free Hotmail [ ] Windows Marketplacs | ] Windows Media [ ] Windows

|7] GeoPower

A 1 E)LM—ME . ”Q
& - JAuthority ¥

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

Welcome to the ConnectME Authority Map Gallery

All visitors may explore the gallery of ready-to-print maps - just click the Maps button - youll
find that the gallery is organized into folders, and can be searched.

You can also make your own maps - just click the Interactive Maps button - youll find the
Wational Broadband Map, and one that is all about Maine.

Finished with the map gallery? Return to the ConnectME Authority website.
We weloome your feedback including any questions, comments or corrections you may have.
Broadband provider representatives may login (above) to access secure file content.

Phillip Lindley
Executive Director

Lisa Leahy
Associate Executive Director

Done

Figure 16 — Screenshot of GeoPortal web site

Data exchanges between Sewall and the servicedamswvill include, but not be limited to,
data round submissions, validation maps and otl&rattaneous correspondence. In
addition to data transfers, the GeoPortal will dlsaised 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 sndgpicting 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 productaiasets are exported to the current
SBDD data model structure.

The Sewall production model was designed with théN\delivery model in mind and, in as
many cases as possible; the production model edilize NTIA delivery defined attribute
definitions and domain values. Through the usthigfdesign 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@mned State Broadband Data Export.
This tool reads a source geodatabase set of feanrkewrites to a destination geodatabase
set of features. A screenshot of the tool dialogis shown irFigure 17.

Source database

I ]
Source Data Tables
Providers | x|
Fioads | -
Census Block ‘ ﬂ
Broadband Services ‘ ﬂ
Middle Mile \ |
Commmunity Anchors ‘ j
Area fuvailability ‘ j
\weighted Speed | |
State Boundsry | -

Destination State Broadband database

| =]
State Broadband Data Tables
[~ 5_RoadSegment [ |
I~ 5_CensusBlock [ |
[~ CP_MiddieMie [ |
[ 5_CAlnstitutions | j
[ 5 Wireless | j
[™ S_Overview | j
[™ State Boundary | j

Start
Z|

Figure 17 - State Broadband Data Export Tool

Source database: Sewall production geodatabasditwta

Source Data Tables: (1) Providers - Geodatababéetavith list of provider specific information (Rpads -
ConnectME street centerline feature class (3) @smlock - Census 2010 block geodatabase featass cl
(4) Broadband Services - Geodatabase table comtgibroadband provider characteristics and streatgas
linked to ConnectME street centerline segmentsM{Bille Mile - Geodatabase point feature class aoring
broadband service provider middle mile locatior® Community Anchors - Geodatabase point featuasscl
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containing community anchor institution locatiofig) Area Availability - Geodatabase polygon feataoless
containing mobile wireless and satellite broadb@mdvider coverage (8)Weighted Speed - Geodatabase
polygon feature class service overview data (8)éSBoundary - Geodatabase polygon feature class
portraying the Maine state boundary.

Destination State Broadband database: SBDD geodesmhtocation.

State Broadband Data Tables: These are the requBDD deliverables.

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

The road segment and census block exports arerperdiosimultaneously in the State
Broadband Data Export Tool with road segments begpgrted in census blocks greater
than 2 square miles and census blocks being repori@reas 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 exécciThe analysis process by which the tool
extracts the road segments and census block datdliised in the whitepaper entitled
“Misalignment between Census Blocks & Maine E9LiE&t: Technical Whitepaper,”
dated 30 September 2011. This paper is includégppendix D. The switch from 2000
Census Blocks to 2010 Census Blocks for the OcttHh@n11 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 findindhat study revealed that the 2010 Census
Blocks still had spatial misalignments with the Mestreet dataset and the conclusions of
the study inAppendix D are still valid.

Once the census block data has been exportecuit hrough a QC routine. As the census
blocks are created from broadband data at thet $¢nesd and there is a spatial misalignment
between the two datasets erroneous data can dedtbeough the export process. The
exported census block data is checked againstatbelibe 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 adéad export routine. The datasets are
reprojected from the production UTM projection he tSBDD WGS84 projection and
LAT/LON attributes are populated. Once compléte, points are loaded into the destination
feature classes of the SBDD geodatabase.

Wireless, service overview and state boundary aieatored as polygon features in the
Sewall production model and a standard export meutxtracts these to the SBDD features.
The datasets are reprojected from the productioM igfiojection 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-easlifeess rule violations get reported. The
report is than reviewed by a Sewall analyst, arwks®ary corrections are made to the base
datasets. This reporting mechanism ensures thedetivered in the SBDD geodatabase is
as complete and accurate as the provided dataesoaltow.

Once the SBDD transfer file geodatabase has beatect and its content validated, the
geodatabase files are included in the data submiftdile 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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= . ESEWALL
J Authority g =

SELIE GEMANE JAMES W. SEWALL COMPANY / Since

[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 Amsiration (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 developl amaintain a comprehensive, interactive, and
searchable nationwide inventory map of existingabliand service capability and availability in theited

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

The ConnectME Authority (the Authority) is respdiisifor developing and maintaining these dataltier$tate
of Maine and for serving as the conduit for thiormation to the NTIA. The Authority has contractsith
James W. Sewall Company of Old Town, Maine, to uiade the initial mapping and to consult with the
Authority on how best to update and maintain theegi@ going forward.

We are writing to insure that you are familiar wittis Program and to invite your collaborationéaming with
us in this important, statewide initiative. (See thRL’s provided at the end of this letter for het
information.) Indeed, your organization’s collabtiwa is essential to the Program’s success, anthamk 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;

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

* the spectrum used by wireless broadband servicedans.

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

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

* other economic or demographic data that may erfadderal efforts to provide usable and searchable
data on a variety of issues pertinent to the pubtirest.
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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 Autii@nd 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 cedited to the NTIA or restrict the NTIA's use of butata as
contemplated under this Program, including shasinth data with the FCC or other federal agencies.
Furthermore, the NTIA prohibits the Authority ongal from agreeing to a more restrictive definitioh
Confidential Information than that adopted by tHEIAL Currently, as required under the BDIA, the XTI
identifies Confidential Information as any infornuwet, including trade secrets, or commercial orfficial
information, submitted under the Program that:

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

* explicitly identifies a broadband service providterelation to its specific service area or at acsfic
service location.

Confidential Information will not be made publicyailable pursuant to the limits set forth in tHBIB except
as required by applicable law or judicial or admsirative action or proceeding, including Freedom of
Information Act requirements. From the BDIA (8§ 165( “Notwithstanding any provision of Federal da®
law to the contrary, an eligible entity shall trealy matter that is a trade secret, commerciahantial
information, or privileged or confidential, as @oed not subject to public disclosure except asmtise
mutually agreed to by the broadband service pro\add the eligible entity.” Sewall was chosendad this
task in part because of its long history of hargitionfidential information for a variety of indust. 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 broadbandtgagiaci
public computer centers or to encourage sustairadetion of broadband service, the NTIA requibeg t/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. Consequgratirepresentative from the Sewall team will betacting
you soon to discuss any questions you may havéecafatilitate completion of the NDA and your paiiation.
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 |laakafd to
working with you.

Sincerely,
| Jrme A2
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_09d8ml

Page 53 of 81 last revised 2014.04.03



SBI Process Documentation
SEWALL April 2014 Delivery

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 Chapfd, § 4, the ConnectME Authority (Authority) may
designate information as confidential to proteetldgitimate competitive or proprietary interests o
communications service providers and mobile compatitns service providers. The Authority may deatg
information as confidential only to the minimum ext necessary to protect such legitimate competiv
proprietary interests. Information designated@gidential is not a public record under 1 M.R.S§AM02(3).

The Authority is currently conducting a Broadbandpyging and Inventory Project with the services of a
private contractor, James Sewall Company (Sew&@wall is required to obtain data from servicevjuers
(Provider) by the Authority and the National Telegounications and Information Administration (NTIA)
pursuant to the Broadband Data Improvement Act @2ind the NTIA Notice of Funds Availability (NOFA)
The NTIA requires that the Authority agree to coynith confidentiality requirements in section 108@) of
the BDIA.

It is anticipated that providers submitting dat&Stwall or the Authority may have a need to provide
information considered to be confidential, in thi& information provided may involve commercialgnsitive
and/or proprietary information regarding informatidnat identifies (i) the location, type, and teiciah
specifications of infrastructure owned, leasedjs®d by providers or (ii) explicitly identifies piders in
relation to their specific service area or at ac#jmeservice location (collectively, the “Confideal
Information”). The Authority has determined thatk Confidential Information is generally not disstd
publicly, and that the public disclosure of sucmfaential Information without restriction would ese
competitive harm to the applicant or provider.

Accordingly, the following terms shall apply unlemsd until modified by the Authority or a courtadmpetent
jurisdiction:

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

2. All Designated Confidential Information shiaf and remain exempt from public disclosure
pursuant to the terms of this Protective Orderesmremoved from the coverage of this ProtectivdeOas
provided below or otherwise by a court of compeferisdiction. No persons provided access to any
Designated Confidential Information by reason @f frotective Order shall use such informationaioy
purpose other than the purposes designated byutieAty. Every person provided access to Desgphat
Confidential Information shall use his or her beféorts to keep the Designated Confidential Infatiovasecure
and shall not publicly disclose it or accord pulalazess to it to any person not authorized bydtrag of this
Protective Order.

3. Any person or the Authority may challenge dlesignation of any document or other
information as Designated Confidential Informatiofhe Authority will provide reasonable prior naito the
applicant or provider and an opportunity for hegnimior to ruling on any such challenge. In coesigg any
such challenge, the usual burdens of proof andystazh shall apply and no additional presumptioallshe
given as a result of the prior acceptance by thendvity of material as Designated Confidential imf@tion.
In the event the Authority should rule over theeaijons of the person providing the Designated @ential
Information that any information should no longerdubject to the terms of this Protective Ordechsu
information shall not be publicly disclosed untiktlater of five (5) business days after the Autkio orders
or, if the person files within such five day periaa appeal or request for stay of such order, #te dpon
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which such appeal or request for stay is decidemjiped, however, that said periods may be exteined
accordance with any stay ordered by the Authorityt ceviewing court. Upon the entry of a final ppaaled
decision by the Authority or a reviewing court diag public disclosure, the terms of this Protezt@rder
shall cease to bind any person with respect tanfloemation that the order granting disclosure khale
expressly and clearly removed from the coveraghisfProtective Order.

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

5. Unless modified by the Authority or a courtompetent jurisdiction, access to Designated
Confidential Information shall be limited to Autliyr Staff, Sewall, any independent consultantsxpreets
retained by the Authority, the National Telecomnuatiobns 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 Pret@rder. Persons authorized under paragrapheohaiso
may take such notes as may be necessary. Suchghtit be treated as Designated Confidential in&ion.

7. The restrictions upon, and obligations acgguo, 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 rulesffer reasonable notice to the applicant or provéae an
opportunity for hearing, that such Designated Giaritial Information was publicly known at the tithevas
furnished or has since become publicly known.

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

9. Designated Confidential Information furnishedhe Authority pursuant to this Protective
Order shall remain in the possession of the Authouinder seal, and subject to the terms of thidefetive
Order, until the Authority or a court of competg@isdiction 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 politida public instrumentality of the State
of Maine established pursuant to 35-A M.R.S.A. 83fthe “AUTHORITY”) and James W.
Sewall Company, a corporation organized underdhs 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 te 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 existingadimand service capability and
availability in the United States that depicts gle®graphic extent to which broadband
service is deployed and available from a commeumriglublic 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 todertake 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 comat@rcfinancial information
relating to the location, type, and technical speations of infrastructure owned, leased, or
used by PROVIDER, which is included in the Data&e tRROVIDER Information”); and

WHEREAS, the PROVIDER has agreed to provide PRO\RD&ormation to SEWALL
and/or the AUTHORITY pursuant to the requiremeritdie ARRA and the BDIA for use by
the NTIA.

NOW THEREFORE, for and in consideration of the nalijporomises and covenants
contained herein, and for other good and valuateideration, the receipt and sufficiency
of which is hereby acknowledged, the Parties agsefellows:

1. As requested in writing by PROVIDER, RECIPIENa&ee to hold in
absolute and strict confidence and shall not dssclar reveal in any manner or form to any
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entity other than the NTIA any PROVIDER Informatimentified as confidential that
identifies (i) the location, type, and technicagsifications of infrastructure owned, leased,
or used by PROVIDER or (ii) explicitly identifiesROVIDER in relation to its specific
service area or at a specific service locationéctlely, the “Confidential Information”),
whether such disclosure was made orally, in wrjtorgn any other form, without prior
written permission from PROVIDER.

Notwithstanding the foregoing, Confidential Infortima shall not include the following:

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

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

(c) information that RECIPIENTS received in goaith 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 disclosedspiant to applicable law or judicial or
administrative action or proceeding, including BExeedom of Information Act requirements.

2. RECIPIENTS agree not to use for any purpos€ihdidential Information
except as provided for under the ARRA and the BRV#&hout prior written permission from
PROVIDER.

3. This Agreement shall be governed by the lawth®fState of Maine and
applicable federal law, except for the State of & conflict-of-laws provisions, as
applicable. The Parties to this Agreement eachipaly consent to jurisdiction in Maine
in connection with any dispute between the Padresng out of this Agreement or
pertaining to the subject matter hereof, with vebemg in a court of competent jurisdiction
located in Penobscot or Kennebec County, Mainetddrfstates 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 antuske agreement of the
Parties hereto with respect to the matters sét faegtein. 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 régarany presumption or other
rule requiring construction against the draftingtipa

7. This Agreement may be executed in counterpauidseach Party hereto may
execute each such counterpart, each of which wkecuéed and delivered shall be deemed
to be an original and both of which counterparketetogether shall constitute but one and
the same instrument. This Agreement shall becandériy when all counterparts taken
together shall have been executed and deliveredl Barties. Execution and delivery of this
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Agreement may be made by facsimile transmissioth,each Party agrees that the delivery
of the Agreement by facsimile shall have the samneefand effect as delivery of original
signatures and that each Party may use such faesignatures 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 executedAbieement 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

SEWALL
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) ConnectME
- M) Authority

STATE OF MAINE

Misalignment between Census Blocks & Maine E911 Str  eets
Technical Whitepaper

30 September 2011

Introduction

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

In order to better understand the challenge thah®lig encountering it is necessary to
review how the State is collecting and maintairingadband service provider data.

As a result of Maine’s geographic population dsition, mapping broadband service at a
census block level does not satisfy the State’siremqents for statewide broadband tracking
and development. Instead of utilizing the hybrdgus block-street centerline model
outlined in the SBDD NOFA, the State is collectsegvice provider coverages at a street
level for wired and fixed wired technologies. T8iate 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 utilisibgsed primarily on the State’s E911 street
centerline GIS layer with additional street coveragded from a™3party dataset for those
towns not yet participating in the E911 projectr khformation on the broadband service
providers, a database table was developed bastr eequired 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 whiga Maine’s street centerlines.

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

Legerxd

e i 0ME CHME Rl
|:|De 1505 2000 Blocks

0 50100 200 Feet
I T |

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

Since Maine is storing all broadband service presstinformation as records associated
with street centerlines this misalignment causesicerable challenges when trying to
accurately export this information into the new IBBata transfer model. The
misalignment is great enough that utilizing bastelisect methodology is not enough to
provide NTIA with a highly accurate representatafrbroadband coverage in Maine.
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Example: Basic I nter sect
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The above screen capture shows an example of aQ&@8€us Block that is greater than 2
square miles and Provider ‘A’ street coverage tlaais to be reported.
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Performing an intersect between the greater thegquare mile census block and the street
network for Provider ‘A’ results in the highlightetieets being reported.

.‘\\
'\.\"-
[,
A\
..“\-\Y . Y
b \““x\
. N
-{.- "'..
&
A T T
I |
¢ [
/ T D/ 850 1800 3800 Feet
! S| T T
| egend
Provider A Street Cowverage
Pronider A Streets Intersected with Census Block » 2 =q miles
Cen=zus 2000 Blocks <= 2 =q miles
Cenzus 2000 Blodks » 2 =q miles

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 psscthat needs to be run on each street
segment with intelligent analysis employed to mizererrant representation of broadband
service in census blocks greater than 2 squaresmile

The first step is to create mid points of the dtoemterlines for Provider ‘A’.

| o

-,
. by A S
-
# * L
.-r * ‘."
&
s .
s L T
" =TT
o - 5
¢ I 1
. - L]
- - f\ .f'(
Y. .
- R _.' ¥
> L]
[ ]
L] 1 '
% / ; H
F T [ I
; - '
. ; . .
Legeni

*  Provider "4 hlid Points

Provider & Street Cowverage
|| Census 2000 Blacks » 2 =q miles
| ] Cenzuz 2000 Blodks <= 2 59 miles
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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 interseetdgheater than 2 square miles census block
returns the following results:

- “a
"
(] = db
a0 ay
S

o !} - »
.
| .
Y L |
.
: —
A = —
Ha *-re
[ o p
i ! I
.. W = |
= 2
a° "'I-Nll & . :
=0 ;
. L]
. G 1 [
8 - s
! ‘“«- 0 ¢ 950 14200 3800 Feet
| s -] fl ] ] ] ] !
Legend

:I Provider *& 1004 Buffer hiid Points htersecting with Census Block » 2 =q miles
[ Provider "2 100 Buffer hid Paints

Provider & Street Cowverage

|| Cenzuz 2000 Blacks * ¥ =q miles

|| Cenzus 2000 Blocks <= 2 5q miles

Page 68 of 81 last revised 2014.04.03



SEWALL

SBI Process Documentation
April 2014 Delivery

The selected buffered mid points relate back tddahewing street selection:
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Compare this selection to the original intersecpomcess selection:
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The result of the mid-point buffering process imach better representation of streets
contained within the greater than 2 square milesu® block. A large number of the
erroneous streets initially marked as includedhendensus block have been dropped
providing a much improved report.
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Taking a look at the left hand side of the mapédhsra street that intersects the census block
but is not reported in the mid-point buffering pees. A closer look reveals why.

W

0 350 700
_. | 1 |
| egend

Provider & Streets from Mid Paint Selection tersecting with Census Block » 2 2q miles
Pronider A Streets Intersected with Census Block » 2 =q miles

[ Frovider *& 100 Butfer hiid Paints

Pronider A Street Cowerage

|| Cenzus 2000 Blacks * 2 =3 miles

|| Census 2000 Blacks <= 2 =g miles

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 megurtt 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 71 of 81 last revised 2014.04.03



SEWALL

SBI Process Documentation
April 2014 Delivery

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 2regudes and are longer than 500 feet.
Then create points that are offset 200 feet frooh @md of the selected streets.
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Next these 200 feet offset points are buffered f&@@
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Then by selecting the buffers that intersect theatar than 2 square miles census block and
selecting the associated streets, the processgasthe following:

.\
L
0,8
T,
MNps
@
Lt R L
'l." \\‘M o
- .
& o
& o
. T |
r‘-
I |
| /
L
950 1900 3500 Feet |
Legend [
—— Provider’ A Streets from BEnd Point Selection Interssting with Census Blod * 2 zqmiles
Provider & End Points Offset 200 ft Bufiered 100 ft htersecting with Censas Blocks = 2 =q miles
[ Provider s End Points Oftset 200 ft Bufiered 100 f
Pronider ' Sireet Cowverage
Censzus Z000 Blocks » 2 =q miles
Census 2000 Blocks <= 2 =q miles

Page 74 of 81 last revised 2014.04.03



SBI Process Documentation
SEWALL April 2014 Delivery

The Results

The screen capture below shows the streets repastad the two step process in
comparison to the basic intersect method of repgiireet segments.
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Pronider & Streets Intersected with Census Block » 2 =q miles

Pronider’ & Stneet Cowverage

|| Census 2000 Blo ks > 2 5q miles

_l Cansus 2000 Blo cks <= 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 reprasentof the data set and minimizes the
errors induced by using a basic intersection psces
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Summary

The SBDD data submission requirements involvingsasrblocks and street segments have
created a challenge for the grantees to accuraphgsent broadband service provider
information. In particular the State of Maine l@asignificant offset between the 2010
Census Block geometries and the corresponding stea¢erlines that the State is utilizing to
map broadband availability data. A basic spatisnsect method has proven to be highly
inaccurate in identifying street centerline dataemsus 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 fioest centerlines in the greater than 2
square mile census blocks. The State expectsitisodology 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

Connec™E RSEWALL

| Authority

LT S

State of Maine Internet Service Questionnaire

This survey is PREPATD to retum to the State of Maine! It is only 10 questions long and will take less than 2
mimites to complete. The mformation is confidential The data will only be used for the purpose of venifying
where high speed internet is and is not offered across the State of Maine. More information about this imitiative
is provided at the end of the survey.

Thank you in advance for you parﬁ::ipatiun.

http ."fwww SUTVEY mon.l..ev cam-"s.ﬁ]'BL]"TRH}L .

1. Please enfer your physical home address 1f 5t is different than your maihing address:
Street Address
City State Zip Code

b

Do vou camently sabscribe to internet service? Yes No
If Mo, please procead to Question 7, otherwise conhinue to question 3.

3. What form of internet service do you purchasa?
a. Dhalap Service b. DSL or Higher Wired Service . High Speed Cable
d Satellite e. Fixed Antennas Wireless
£ Mobile Wireless (Mobile Laptop Card, Smartphone, or simmlar device)

4. Who s yvour mbemet semvice provider?

5. Does this provider meet the level of advertised internet speed for the plan you subsenbe?
¥es HNo IDon't Enow

6. Have you ever purchased mbernet service from a different provider at thas address? Yes Ng
H YES, plaase list the name of the previous providen{=)?

7. K you do not currently have internet serace, have vou attempted, m the past, to acquire service at this address but
were unable to locate a providing company? Yes Mo A

8. In the past, has an internst provider tested access to the internet af thi= address? ez Mo IDon't Epow
H YES, please list the name of the serace provider?

9. Was the internet connection test successful? Yes No IDon’t Enow N/A

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

a. No inferest b. Price of service clam.lz:h.msnfﬂ:emcz
d Nead a different option to fit my invternet hardware needs e M/A
£ Oiher

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 is on the outside and drop it into
the nearest mailbox.

Maore Information about this imfiative ..

In 2007, the Maine State Legislature created the ConnecthE Authonty with the pussion to promete the development of
high speed miemet commumeations systems m the nn-served and underserved regions of the state. To fulfill this pussion
we are seeking your assistance in providing valuable information about the availability and use of high speed internst,
otherwize known as broadband | at vour locaton.

The ConmecthE Antherity has estabhshed a website where you can perform a test of internet speed for your location. I
you are interested In runming a test of your internet speed, please visit hitp:/connectmespeedbest. maine zov and follow the
mstrechons provided. Access to this site does require a device capable of mmming flash applications such as a laptop er
desktop computer. The test tool 15 not curently supported by smart phone devices.

To learn more about this project please visit our websites:
hitp:"wew. maine gov/connectme’mappmeg BroadbandMappingProject htm
hitp: www. sewall. com'projects/project_connectme php
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Appendix F — Mobile Provider Feedback Letter
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Welcome Mobile Providers!

Thank vou for your participation in the State of Maine’s Broadband Mapping Project. As
part of our contract/delivery to the National Telecomunications and Information
Admmistration (NTIA) and to the State of Maine we are mitiating mobile coverage
venfication feedback. In your geoportal account you will find two maps of your
company s coverage area in Maine.

How did we come up with theze map:?

Each time we receive a coverage shapefile from z mobile provider we first overlay the
cwrent coverage with the previous round’s coverage to find changes m the service area.
When an area has a change of service we place a point at a road intersection, based on the
E911 roads layer, within the new coverage. Field crews visit each of the pomts and
perform an internet speed test using 2 mobile awrcard from that specific camer. All pomt
data 15 analyzed back at the office to determine whether the test pomt qualifies as having
reached broadband speeds. These points are then projected on to maps and the data 1=
extrapolated based on a Thiessen Model to show the mntemnet speed coverages. Two
different National Standards are presented: FCC Standards and NTIA Standards.

FCC Standards

FCC Standards break mternet speeds into categones called “Tiers”

Firzt Generation

Furst Generation speed 15 defined as between 200kbps to 768kbps, symmetrical. This
means both upload and download need to be between 200 and 768 to qualify. Any speed
(upload or download) less than 200kbps qualifies as “Less than Furst Generation™
regardless of the reciprocating speed (e.z., if you have an upload speed of 120kbps and a
download speed of 706kbps the category 15 still “Less than First Generation™ because
both speeds were not equal to or greater than 200kbps.

Tier 1

Tier 1 speed 15 defined as between 768.1kbps to 1.5Mbps, symmetrical This means both
upload and download need to be between 768.1kbps and 1.5Mbps 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 76 7kbps and a download
speed of 1 3Mbps the category 15 still “First Generation™ because both speeds were not
equal to or greater than 768.1kbps.

Tier 2

Tier 2 speed 15 defined as between 1.51Mbps to 3Mbps, symmetncal. This means both
upload and download need to be between 1 51kbps and 3Mbps to qualify. Any speed
(upload or download) less than 1 51kbps qualifies as “Tier 1™ regardless of the
reciprocating speed (e g.. if vou have an upload speed of 1 4Mbps and a download speed
of 2. 78Mbps the category 15 still “Tier 1™ because both speeds were not equal to or
greater than 1.51Mbps.

NTIA Standards
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Broadband service 15 defined as a munimum of 200kbps upload and 768kbps download.
Both speeds, upload and download, have to reach 200kbps and 768kbps respectively or
they do not qualify as broadband. (e.g.,if you have an upload speed of 240kbps and 2
download of 766kbps. the speed test does not quahify as broadband). If a speed test
reached broadband speed in 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 could not
be performed because of a lack of intemet service completely then the test was deemed
“No Connect”.

discrepancies in coverage based on our venfication findings. We welcome any questions
or feedback you may have regarding this project. Thank you again for your participation
and look forward to workmg with you in the future.

Smcerely,
Sewall Broadband Mapping Team
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