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Report Background

NEF is a professional services firm that provides research, analysis, consulting and planning for large
infrastructure projects, such as fiber optic network deployments, municipal conduit systems, data center site
selection and more. The information in this report is based upon data obtained from a wide variety of sources,
including, but not limited to: service providers, in -house resources, historical records, interviews with subject
matter experts and facility owners/operators.

For the network portion of the report, NEF focused primarily on facilities -based providers. Facilitiesbased

service providers are those that own and operate their own fiber network. Some service providers routinely

lease fiber from other service providers; others lease fiber when they are out of their own operating area. Of

the facilities-based service providers, some will lease dark fiber to other service providers or end users, while
others only sell telecommunications or olitdé services
the best source for information about what the service providers are currently selling will always be from the

service providers directly. Likewise, metro networks are constantly expanding, and new buildings are being lit

by service providers every day.

NEFO6s team of analysts strives to be accurate and tho
while reasonable care has been taken in the preparation of this report, there is the possibility of errors and

omissions in facts, figures or material. Information, statistics and data from a wide span of time has been

included for the directional and historical value it represents. The intent of this report is to provide data and

analysis that would be valuable in the data center site selection process and is not meant to take the place of

any due diligence, specific investigational work or similar fact-finding endeavors.
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SITE DETAIL

Relational View

Physical Site Location

The Target Area is identified as a master planned
development (MPD), comprised of a sizable amount of
acreage centered coordinates 32°44'24.42"N
96°24'59.64"W.

b

The Target Area is a mixed use, greenfield site. From a
telecommunications standpoint, the site is considered
rural. This classification means that there are fewer
service providers available and the network/fiber
systems are less dense as compared to more urban
areas.

Multiple paved access roads service the Target Area.
Additionally, the site benefits from a wide combination
of utility service pathways.

Heath Goll k Yac 0o Q

The site, situated in Forney, Texas is located
approximately 30 fiber route miles from downtown
Dallas and the core telecommunications infrastructure
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Target Area: Gateway Development, Metro Fiber SRS
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SITE DETAIL

Target Area: Gateway Development Long Haul Fiber
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SITE DETAIL

Immediate Fiber: Map Only Inclusive of FiberLocator Data

Target Center-point: 32°44'24.42"N  96°24'59.64"W

= =28

Powered By: Fi

? Forney, TX 75126, UsA
Metro Metworks

&7 Texas Lone Star Network | e,
#7 Uniti Fiber %
5 Windstream

&4 Zayo Metro

# Zayo Planned Routes
Long Haul Networks %,
Lewel 3 Long Haul ""40

‘Windstream Long Haul

Zayo Long Haul
redIT

22’20

Gateway Blyg

FOX HOLLOW

°
5

| 500 m @
2000 ft Leaflet | € CCMI

ogie Map data ©2018 Google  Terms of Use

2

NEF

NEF | www.NEFiber.com 7



Connectivity Overview O Target Area

Long-Haul Networks
Metro Networks
Carrier Hotels

Data Centers

IXPs

www.NEFiber.com



Connectivity Overview

Telecommunications Infrastructure

Telecommunication networks are made up of three distinct components, with
the first being the long -haul fiber-system, the second being the local access
interface points (also known as carrier hotels or Points of Presenced POPs) and
the third being the metropolitan fiber system.

Forney, Texas is considered part of the enormously robust DFW
telecommunications infrastructure system, which in telecommunications terms
is a mere microseconds away. Forney's close proximity to Dallas ensures
excellent connectivity characteristics to international data systems, all major
cloud providers, hundreds of service providers and thousands of applications.

The area has more than 100 data centers and two of the largest carrier hotels in
the United States. The DFW MSA has exceptional connectivity; the market is
considered the second largest data center market in the nation trailing North
Virginia, and by measurement of total fiber miles, DFW comes in at number
two, second only to New York City.

The data center leasing and construction activity remains strong in Dallas due
to the ever-increasing consumption of data, alongside highly competitive
business incentives offered in the area. The growth of the data center market in
Dallas and surrounding suburbs also drives additional fiber optic networks
growth.

Al t hough further growth is anticipate
claims one of the densest footprints in the United States. The incumbent

ILEC (AT&T) and Cable MSO (Suddenlink) have the most fibersystem density

in the City of Forney; both systems a

core metropolitan infrastructure. The primary method of construction in this
area is underground fiber cable networks , which is often viewed as a more
desirable option compared to aerial deployment.
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Connectivity Overview

Long-Haul Networks

Long-haul networks are fiber optic based networks that provide a
standardized method of transporting data, voice and video traffic
from state-to-state and city-to-city. They can be visualized like
the highway system that crisscrosses the United States.

National Long-Haul

In relationship to data centers, long-haul networks are the key
backbone for transporting data and voice services, as they
omeshdé with the | ocal metro ne
successfully delivered. Most of these systems follow the railroad,
highway, high-tension power lines or pipeline pathways. In
essence, longhaul network elements are the basis of the physical
infrastructure that powers the modern day Internet.

Target Area Long-Haul

The DFW MSA has exceptional longhaul
capabilities which can be interconnected to the
Target Area.

Additionally, there are several long-haul networks
that traverse through the Target Area, potentially

providing immediate access.

NEF NEF | www.NEFiber.com 10



Connectivity Overview

Long-Haul Fiber Specifics

The DFW MS&hAd fiber bystengis comprised of dozens of fiber systems that have been deployed
on railroad right -of-ways, byways, highvoltage power systems and pipeline right-of-way. The multitude
of long -haul paths ensures that excellent network diversity and resiliency can be maintained.

Since Forney is included in the DFW MSA, the city benefits from access twarious long-haul
networks. More importantly, several long-haul providers have networks that run directly through Forney
on Route 80, and along the Union Pacific rail line that runs eastwest through the Target Area.

The following domestic long -haul provider systems are available for access:

Sprint w:m \_\.\“':3 AT&T gtt s g Telia

Transform. Transcend.

i v g . .
windstreamw verizon E: :S CenturyLink~ zayo

communications

Virtually every long-haul system is available at 1950 Stemmons or 2323 Bryan
Street, the two premier carrier hotels.

NEF
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Connectivity Overview 0 Target Area

Area Connectivity:

Long Haul Networks
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LONG-HAUL

Connectivity Overview 0 Target Area

Area Connectivity: LongHaul Networks30 Mile Radius
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LONG-HAUL

Connectivity Overview 0 Target Area

Area Connectivity: LongHaul NetworksRegional View
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Connectivity Overview

POPs, Carrier Hotel and Data Centers

Every major city has at least one key hub or carrier hotel location where all of b=y RS 09
the elements of the networks meet. Virtually all data, voice, and video traffic s, © NSy A )
run through modern day carrier hotels, truly making them the hubs of the CASIN )
Internet. While the routing and paths of traffic are constantly changing with the pesioNpIsTRICT %;:%
addition of new data centers, it is important to recognize that it took decades % QTS
for carrier hotels to accrete the fiber networks, attract the providers, and evolve Ik Q % ““ "'s"‘g %
the power and space infrastructure to mature into what they are today. "4\ ' f; 2
X oIS TRICT X
The regionds key interconnection poi nts.ouw DO WNTOVN
SN T (- S DA D A SN T
1950 Stemmons Ave., Dallas , TX [P 4
2323 Bryan St., Dallas, TX \ S 258 %2
R . CEDARS!

There are a number of additional facilities in the region that are carrier -neutral, meaning they allow interconnection
between multiple carriers. There are more than 100 data centers within a 5@ mile radius of the Target Area. Included within
the list are several Tier 3 facilities. The data center tier rating system measures the level of resiliency, with tier 4 beig the
highest. Click here for more info about data center ratings. Most of the data centers in the world are rated or operating at
Tier 3 and below. A typical hyperscaler would be operating at a Tier 2 level.

Below is a sample of data centers in the DFW MSA :

1232 Alma o Digital Realty Dominion Pkwy @ Stream Datacenters * There are more than 100

3500 E Plano Pkwyd Flexential 801 Industrial Blvd 8 Rackspace data centers within 50 miles

1950 Stemmonsd Equinix 400 SAkard d Cogent of the targeF arqa. Thisis a
representative list of the area.

2440 Marsh Laned Digital Realty 1649 Frankfort Rdd CyrusOne

900 Quality Way ¢ Digital Realty 820 Allen Commerce Pkwyd Tierpoint

NEF
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http://en.wikipedia.org/wiki/Data_center

Data Center Map 0 Surrounding Area
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CARRIER HOTELS

POP/Carrier Hoteld Fiber Map
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o ) METRO
Connectivity Overview:. Metro Fiber -

Metro Fiber Infrastructure

Metro networks are typically designed to extend from a carrier hotel, data center or carrier point of
presence (POP) to service the local market, business districts and/or individual properties. The
construction of metro networks is largely driven by customer demand. Many metro networks are built in
a protected ring fashion, while others are built in a linear fashion to provide services to a single building.

Adjacent Metro Fiber Infrastructure

The DFW MSA has more than twenty physically different metropolitan fiber systems, comprised of
marquee and local names such as: AT&T, CenturyLink, VerizonZayo, Spectrum and Fiberlight. There are
dozens of international and national service providers in addition to these local names that also operate
in the market. Many of the providers simply lease, buy or barter access from the main providers'

routes. Every national and many international service providers have presence in metropolitan Dallas due
to the metroplex’'s importance as a global tech hub.

The fiber networks that support the City of Forney are interconnected to the DFW core

infrastructure. Even large ILECs such as AT&T who own and operate their own large central office
facilities are connected to the carrier hotels and interchange traffic. Although Dallas has an incredibly
abundant quantity of providers, many of their network footprints don't extend to the surrounding
suburbs.

The Target Area has four (4) metro networks that are immediately available and easy to
access.

NEF
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Connectivity Overview: Metro Providers

Metro Fiber Infrastructure (does not include longhaul)

In the Target Area the Local Exchange Carrier is AT&T and the Local Cable MSO is Suddenlink.

= = 74 CARRIER
= ATaT ILEC AP N N

— ; sl e People’s
iz ; | LLL P o) Zayo
zayo CLEC
éﬁ'ﬁEOPLEs CLEC

*Suddenlink fiber was not mapped
for this project.
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.. . LOCAL PROVIDERS
Connectivity Overview: Custom Fiber Map
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Connectivity Overview: Area Providers

Area Connectivity: 1 Mile Radius
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Connectivity Overview: Area Providers

Area Connectivity: 3 Mile Radius
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Connectivity Overview: IXPs

Internet Exchange Points

IXPs and CLOUD

An Internet exchange point (IX or IXP) is a physical infrastructure through which Internet service providers (ISPs) and
content delivery networks (CDNs) exchange Internet traffic between their networks. The Region acts as one of the

USAO0sSs main interconnecti on

hubs for the I nternet. The ar

and digital media companies for colocation and interconnection services.

The nearest IXP is located in downtown Dallas
(Map pictured on following page)

Cloud Computing

Cloud computing is an information technology (IT)
paradigm that enables ubiquitous access to shared pools
of configurable system resources and higher-level services
that can be rapidly provisioned with minimal management
effort, often over the Internet. Cloud computing relies on
sharing of resources to achieve consistency and
economies of scale, similar to a public utility.

The majority of the cloud -based systems are in
downtown Dallas 0 a fraction of a second away!
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IXPs and CLOUD

Connectivity Overview: Internet Exchange Map (IXP)

Internet Exchange Points

A EQIXDA -- Dallas
A DECIX8 Dallas
A TIES Dallas

A MegalX - Dallas

* A variety of data centers
located in the DFW MSA have
connection points that will
enable the IXP.
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Connectivity Overview: Cloud System Map RS CRONS

Cloud Interconnections

A Amazon Web Service (AWS)
A Azure Cloud
A Google Cloud

A SoftLayer

L =3t al Ny

A Rackspace
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P2 s
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A Oracle
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*Many of these services are
53 v Eal e REDDE v ;0 available at the same datacenters.
P W e T A TR e B | All cloud services are available at
£ it W-BRVIASt vl \ ‘ St B the main carrier hotels or large
g ) a2 4 ’ ' 4: datacenters.
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Site Connectivity Characteristics

Area Providers
Summary of Available Services
Path Diversity
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Connectivity Characteristics: Target Area Service Providers

The Target Area is the Gateway Master Planned Development, located in Forney, Texas approximately 30 fiber route miles
due east of downtown Dallas. From a telecommunications standpoint, the site is considered rural. This classification means
that there are fewer service providers available and the network/fiber systems are less dense as compared to urban areas.

The majority of fiber networks in the general area have been deployed underground, although there are exceptions in
which aerial deployment is present. Underground construction is considered more desirable by many clients.

The two (2) primary service providers in the Target Area are the incumbent telephone company and cable TV company,
AT&T and Suddenlink, respectively.

AT&Tds net webaskdsysem that lias beenupgraded, Fa
augmented and developed into an excellent service infrastructure. In
comparison to many other areas where AT&T is also the primary ILEC - FORNEY

(incumbent local exchange carrier), the fiber density and path diversity

around the City of Forney is top notch.

L . - . 4 service providers
Suddenlink is operating on an older hybrid -fiber-coax (HFC) system, with a can provide high-capacity

portion of new pure -fiber segments and augmentations where needed. services to Gateway
Suddenlink provides some of their services via aerial infrastructure, but it is
primarily in support of their residential services.

In addition to these two (2) primary networks, there are two (2) additional AT&T ' thef,grimary ILEC, gas
fiber-based systems | ocated in the Target Arx eg:f}es::;'ﬂr: F'Ofl%dﬁnﬁ}tyoan B g
Telephone Cooperative (PTC). Both Zayo and PTC operate independent
networks and have access points along their respective paths that will allow o
for interconnection. Additionally, Zayo and PTC can interconnect into the .
. . . S Although rural from a telecom perspective,

Dallas core infrastructure. Zayo can also provide dark fiber, which is of :

i . . . Forney benefits from a mostly underground
benefit to various high -tech firms and data center operators. fiber network andc | ose proxi mit
robust telecom infrastructure

All four (4) providers have indicated that they can provide unlimited high
capacity services, the costs and timeline of which would be governed by
the specific requirements.

NEF
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Connectivity Characteristics: Target Area Providers

>
= AT&T

AT&T is the incumbent telephone company; AT&T also
has the largest network infrastructure footprint within
the Target Area. While AT&T would not provide
dedicated maps, NEF used project and construction
maps of the site, as well as markouts to determine that
AT&T is in close proximity to Gateway. The fiber
footprint AT&T owns and operates throughout the City
of Forney is exceptional. AT&T can provide a complete
suite of services with path diversity. AT&T services are
immediately available.

zayo

Zayo is one of the largest CLECs in the nation and has

a growing international presence as well. Zayo can

provide dark fiber and many other services, such as

Cloud Connect, Internet and 100G level connections.

Zayo has a single path fiber infrastructure that passes
through the immediate area but can provide diverse

paths with some construction by utilizing their
southern oloopd back into t ‘
services are immediately available . Zayo Infrastructure

wwwwwwww

\\\\\\\

Hideaway

NEF

NEF | www.NEFiber.com 28



Connectivity Characteristics: Target Area Providers

suddenlink

business | by altice

Suddenlink is the incumbent cable company, owned
by Altice. Suddenlink has a unique infrastructure, but
Is primarily focused around servicing residential
customers. Suddenlink has infrastructure in and
around the Gateway Master Development; however,
the bulk of this system is Hybrid Fiber Coaxd a system
designed to support cable TV operations. No maps
are available at this time. Suddenlink can provide
some services immediately.

é‘ /X ® ‘ )
CenturyLink a2 ’ ®

G

CenturyLink is one of the largest CLECs in the United : W’ .
States and has an international presence as well. A o .
CenturyLink can potentially provide virtually every type SR\ > S @ u
of network or telecommunications service. =

CenturyLink's fiber system is a legacy longhaul system
that runs along the Union Pacific railroad tracks. It

aaaaaa

mi ght be possoiubtlée otfo tohbirse askyystgem g?‘nwd ® L4 _ e y
drop services. CenturyLink has done this type of break | - 4
out for similar situations in the past. _ N
CenturyLink (legacy long-haul)
NEF
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Connectivity Characteristics: Target Area Providers

éﬁ"ﬁEOPLEs (PTC)

PTCis an old cooperative that was put in place to &
provide rur al tel ephone s eim
exist. Over time, PTC has expanded and built new fiber &8
while retaining its original mission. PTC has fiber that
runs through the Target Area, providing services to
various customers along its path. PTC can provide
most standard services and has the ability to provide
higher capacity transport (10G) and Internet. Services
are immediately available.

verizon’

Verizon is the second largest ILEC in the United States
and can provide virtually any type of network or
telecommunications service. Verizon has developed
some very unique long-haul systems throughout the
U.S. One of these longhaul routes transitions through
the Target Area on one side of the Union Pacific rail
tracks. There is a network breakout in close proximity
to the plat, which means Verizon could potentially
provide services.

NEF NEF | www.NEFiber.com 30



Connectivity Characteristics: Adjacent Area Providers

MV‘ Windstream Infrastructure
windstream. s

In addition to the four (4) aforementioned service ; = |
providers, Windstream is also available in the area. I
Windstream is a large CLEC in the U.S. and can provide
services such as such as Cloud Connect, Internet high
capacity transport services and voice.

Windstream has a large network in the DFW MSA, ¢ ‘= S m -
however, they use the same network paths as Zayo, e . -
CenturyLink and PTC. i B e i SR O/ K
The majority of Wi ndstreamds infrastructure that

traverses through the area is long-haul that is either

shared or leased from other providers. This often

l i mits the adutld tay seor wWibaoe alkocal | y.
However, Windstream may be able to provide some

level of services to the Target Area using portions of

their network components.

NEF
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Connectivity Characteristics:

The Target Area has enough available
telecommunication providers and
fiber pathways to ensure diverse
carriers and services are delivered in
a reasonable and cost effective
manner.

The fiber routes are adjacent or pass
through the key center of the
Gateway Master Planned
Development, which ensures that the
entire area can get services quickly.

Given the amount of fiber, and the
guality of the available providers, all
potential telecommunication services
are available, including dark fiber.

The long-haul systems can provide
an additional dimension of diversity
and services, if they can be
successfully accessed.

The latency to the DFW MSA Core
infrastructure is under .5
milliseconds, which is excellent.

NEF

Target Area Providers

CONNECTIVITY

Service Delivery & Construction Cost Matrix

PROVIDER DIA DARK TRANSPORT | VOICE

v COSTS

((C

AT&T n n n n Low

sudden ! n n n Low

business | by altice

AV,

K713 n n n n Moderate
CenturyLink
verizon\/ n n n n Moderate

zay0‘“ n | n n Low

) ’\N n n n n Moderate
windstream. - - - =
(ﬁ PEOPLES | n n N L
In the table above, costs equates to the construction
or extension of services , not the actual services
themselves.
PRICING SCALE
|
Low Moderate High
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Ingress/Egressa Target Area

INGRESS /| EGRESS

The design of path diversity, or
ingress/egress, is a key component in
data center site selection and evaluation.
Because network reliability is critical for
data centers, facilities are designed with
diverse fiber network paths entering and
exiting the building, and in many cases,
equipped with diverse service providers.

This same concept can be applied on a
larger scale when thinking about the
planning of telecommunications
infrastructure providing services to a
community. When designing the
roadway, it is beneficial to plan how the
fiber optic network will enter and exit
and ultimately service the site. Typically,
network reliability is enhanced when
roadways are engineered and
constructed in a way to ensure as many
paths as possible can be created from
the public right -of-way to the future
facility.

' pAlg AemaieD

In the illustration to the right, an example
ingress/egress design is shown for a

ortion of the Gateway Development.
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Summary of Connectivity Characteristics
Forney, Texas | Gateway

Available Telecommunication

Key Features ;
y Services

Immediate availability of fiber from
several of the premiere providers n Virtually unlimited high -capacity
operating within the U.S. - services

®

Potential interfaces to adjacent long - _ _
Low latency to key Dallas data centers
and carrier hotels, with less than .5 n Standard voice services
millisecond RTDlatency -
Easily establishedcarrier and fiber path o
diversity n Internet and cable television
@ Access toCloud and IXP connection _ _
points n Dark fiber available

Low costs to establish services

®

NEF

NEF | www.NEFiber.com 34



APPENDICES Gateway Development- Forney Texas

. Additional Network Maps
1. Latency Background & Area Specific Calculations

1. Fiber Optic Infrastructure Deployment
V. Dark Fiber / Other
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Dallas Area Metro Fiber

Maps
25, 50 and 100 Mile Radius
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