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1 Executive summary
The City of Dallas (City) and Dallas Independent School District (DISD) commissioned this plan in

late 2020 asthe Covid p LI YRSYA O KAIKE ATIKGESR yR SEI OSND I

for broadband acces8oth DISDand the City haveakensignificant steps toaddresroadband
related gaps in the City and DISD disthett, barriers to equitable internet access and use remain
in Dallas, just as they do across the country.

This project aimed to identify the magnitude of digital equity challengestanddband gaps,

and to develop actionable strategies that could be undertaken by the City and the DISD to help
Dallas residents, including student households, d@ocess affordable, high-speed home
broadband service and possess the devices and skills neeegsto make fullest use of
broadband This Plan represents a vision for achieving digital equity and strategic alignment
among community partners. It contairfeur broad based recommendations with initiatives
associated with each of theecommendations.Eachhas its own track and timeline for
completion This document also provideguidance on a range of federal prograarml Economic
Development AgencyeDA grant opportunities.

At the outset, we highlight four primary recommendations:

1. NP OSSR ¢gA0GK GKS /AGeQa LXL+Fy G2 O2yadNHzu
to create a 18@mile network

We recommend the City proceed with its existing plan to build 100 miles of fiber and expand it
with additional fiber to support digitadivide initiatives and connect City facilities. The 100 miles
of fiber would cost about $13.5 million to build and $1 million to operate each year and could
pay for itself (by enabling the City to avoid the costs of leased circuits of fiber at that iscale)
about six years. The backbone could provide backhaul for a range of City applications; spare
strands of City fiber could then assist digital equity efforts by, among other things, providing
options for connectivity in areas of the City where fiber dgptents by private providers has
lagged. The connectivity solution could include wider fixed wireless deployments as summarized
in the next recommendation.

Adding fiber for a total of 180 miles of fiber would cost approximately $25 million instead of $13.5
million. This design incorporates the full 1-@@ile build, plus additional fiber to further expand
the potential of the network to facilitate City applications and reach priority areas for possible
broadband solutions. This would make a meaningful impagard the goal of getting fiber close

to every resident and business within the CiBompared to acquiring the same fiber through
leased services, this project could providegnificant longerm operational savingsWe



summarize our recommendation and financial analysis of this option in Se&tti@nd provide
the full financial analysis and underlying assumptions in Se6tion

2. Consider expanding targeted fixed wireless infrastructure using school roaftop
supplement existing broadband offerings to serve both DISD families and other
residents

Though broadband is widely available in Dallas, broadbevel speeds are not available to all
residents and affordability is an issue for many families. We recommend the City and DISD
expand their initial successful fixadreless pilot projects to expte additional targeted fixed

GANBE Saa OoONRBI ROl YR 0 -dvfefed® pildziprajeet af Lindoyi HighSSthpdbasa  F A
a template, we created models for expanding such service using equipment mounted on DISD
building rooftops.We provide a summargf the capital and operating costs of this approach at

a variety of scales and models in Sect®o® and full technical descriptions and other relevant
information in Section5. However, before making a decision about a wireless buildout, we
recommend that the City and DISD evaluate the pilot projects.

3. Increase staffing for djital equity programssuch as by establishing a call centerhelp
gualified low-income residents enroll in subsidy programs

Dallas is already served with near ubiquity by Charter and AT&T and some other providers.
Though speeds lag in some areas, theedssue for many residents is one of affordability. We
recommend the City increase staffing for digital equity programs to assist residents in enrolling
in existing subsidy and lewost programs including Spectrum Internet Assist, Access from AT&T,
andthlS CSRSNIf /2YYdzyAOFGA2ya [/ 2YYAAdaArz2yQa oC/ /0
programs. The mail survey conducted for this study documented significant gaps between the
number of families who are potentially eligible for these programs and the nuiatteally using

themt a problem local stakeholders also reported in our meetings. We recommend the City and
DISD set up a call center and technical support to assist residents in enrolling in these programs
at significant scale. We summarize the potentiaéts of such an effort in Secti@Band provide

a fuller discussion in Sectiagn

4. Expand programmatic efforts aimed at helping residents acosmsiputers anddevelop
digital skills

The broadband gaps and challenges faced by Dallas residents are not linsgsgtitaccess or
affordability. Many residents lack the resourcesgarchag and maintain upto-date computers
and the skills necessary to make the most effective use of lraad and computersWe
recommend increasing the scale of the device and skills efforts already in pl@adlas We
estimate that a ondime device purchase program to provide a devicehe roughly 65,000
households that lack a computemould cost $13nillion. We estimate that a program to provide



skills training to an initial 5,000 residents would cost $1 mildad could be scaleflirther to
meet the need Communitybased groups and nonprofits could play a key role in implementing
these efforts We summarize theseecommendatios in Sectior2.4 and provide more detail on

all programmatic recommendations Bection?.

1.1 Project overview

This project began witkefforts to gather data on the Dallas broadband market, identify gaps in
access, evaluate current programmatic solutions, a®vyelop potentialpilot solutions for
servingunconnected studentsin late 2020 and early 2021, CTC conducésearch to identify,
guantify, and understand the nature of the digital divide affectibSD families and Dallas
residents more broadly, including through a mail survey that providedhtssigtothe interplay

of challenges related to broadband access, affordability, device access, and digital literacy.

Among other tasks, CTC:

1 Identified gaps in infrastructure and affordability in determinargas for investment and
targeted initiatives

1 Provided engineering assistance in partner selection and implementation of DISD and City
pilot networks to provide broadband to Dallas residents

1 Developed a design and cost estimate for a fixed wireless service

1 Analyzed the potential for a Citywned fiber ring to connect City facilities and estimated
costs to expand fibeto Dallas neighborhoods, with a focus on areas least served by
broadband

1 Developed strategies to use emerging federal broadband subsidy pnsgra expand
broadband access through existing providers

1 Made recommendations for how the data developed could inform expansion of the
digital equity initiatives underway in Dallas

This effort was focused on determining gaps for purposes of addressingiegu I 2 f &4 @
engineers estimated thaa ubiquitous fibetto-the-premises(FTTPhetwork for Dallas would
exceed $1.5 billionn capital costs and wdd, as a result of putting extensive resources into
neighborhoods that are already served with broaddamot address equity issuemost
efficiently. A citywide FTTP approach would divert capital fundbab are more affluent and
create longterm costs thatcould better bedirected toward targeted equity efforts

This work was commissioned by the Citypalflas and the DISBIthoughstrategic planning for
Dallas Gunty was outside the scope of this plahe County has been a strong partner to the
City and the DISD through collaborative efforts and vaorthe Internet for All CoalitionAs such,

/



there isconsiderable potential for th€ounty to serve as atrongpartner n all of the initiatives
recommended here, given the goals and interests it shares with the City and the DISD.

1.2 Network investment has not occurred consistently across all Dallas
neighborh oods

Our analysis of the Dallas broadband market found that several proviadnefly Charter and

AT&T, augmented by fixed wireless serviggovide service to the great majority of the City. But

a review of service availability and some speed test resulgigest that there persigtaps in the

provision of broadband speeds (defined as at least 25 Mbps download, 3 Mbps u@oad

standard set by the FCC in 2015).

At the outset, it is important to not¢hat evenspeeds of 25/3are not necessarilgufficient ©

meet the needs of students and other resident$iose minimum speeds might be workable if
internet usage were mainly in the form of internet browsing, email, and even streaming movies
(i.e., primarily downloads). But videoconferencing and ott@mmonapplications demand high
bandwidth in the upload direction as weltor example, at the home of a family of four, if two
children are attending classes using Zoom and two adults are using their broadband connections
to attend occasional meetings, sendrail, and do research, their combined required bandwidth
could easily exceed this F@himum level of broadband serviceBandwidth needs are
constantly increasindpo, soeven sufficient speed®day may be inadequate tomorrow.

Ouranalysis found that investment in networkspecifically, fiber deployment or the upgrade
of DSL networks to reach higher speedsas not occurred consistently throughout the City and
DISD market are@nline speedtestingconducted for this studgetected sib-broadband speeds
at households usingoth Charter and AT&T at various locations around the ity

Theparts of Dallashat have seen the least investment fall into two categodaedare illustrated
in Figurel (below}

1. Areas in which the maximum reported DSL download speed is 30 Mbps or kneer,
where fiber service is not available. The only option for a wired internet service in these
areas would be cabjer D3 operating at download speeds of 30 Mbps or less.

2. Areas in which fixed wireless is the only fixed service reported to be avajiablareas
in which there is no option for a wired serv)ce

4. N2FRokFYyR {LISSR DdzARS>¢ CSRSNIt /2YYdzyAOF{GA2ya / 2YYAAa
https://www.fcc.gov/consumers/quides/broadbarsbeedguide?contrast=

2See Section.3for more detailsldentifying potential factors in the home that could contribute to a reduction in

speeds was beyond the scope of this effort.



https://www.fcc.gov/consumers/guides/broadband-speed-guide?contrast=

This figure is based on structures in these zqnespopuation) but we estimate that more than
210,000 people live in the D®hly areas (teal) and that about 5,000 people live in the areas

served only by fixed wireleservice(red).

Figurel: LowlInvestment Areas Within the City anDISDBoundaries

8 Miles

Source: FCC 477, data as of Dec. 2019

Areas with Less Existing

Broadband Infrastructure

DSL < 30Mbps Where Fiber is
Unavailable

= Only Fixed Wireless Available (No
DSL, Cable, or Fiber)

= DISD Boundary
i__ City Boundary



In addition,we analyzed the lohA Y @S a G YSy i I NBFaQ 2@0SNI LI 6AGK
City andDISDservice areaincluding the City of Dallas Office®dfj dzA (1 & | y Rovidh@ Of dza A 2
risk score dataThe City developed the riskores with consideration of the following questions:

T a52 . fF012 IA&LIYAO YR blFiABS ! YSNAOIY LI
of the community?

1 Does the area have 15% or more of its families at or below 100% of the federal poverty
level?

Dot Saa GKIFYy pr> 2F GKS | NBlFIQa K2dzaSK2f Ra 2¢

f LA GKS FNBF NYGSR al A3Ké 2y (GKS /5/Q { 2 0A

Qx
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¢ KS / AG-B9Orisk stoe@WedRe used inKAa O2y GiSEG y24 G2 SOFft
relationship to broadband needs (though it certainly has accentuated those needs) but rather as

a local data proxy for a range of social and economic challenges facing segments of the Dallas
community.

We found that several areas of the City that have been assigned €didsk scores of three,
four, or five {.e.,the three highest scores, indicating the most risk) overlap with areas that do
not have access to fibersuggestinghat someareas with high socialnal economic challenges
are further challenged by lower levels of broadband investment and availability ofspegd
services.

Further, we identified areas with high Covid risk that also, according to/tfeéy & dz& . dzNB | d
American Community Survey dathave lowerthan-average rates of residentiahternet

subscription. Figure2 shows the overlap of the highsk areas with areas lacking fiber investment

and areas havinpwer-than-average residentiahternet subscriptions.

3 Covid19 risk score description and methaldgy, City of Dallas,
https://dallasgis.maps.arcgis.com/home/item.htm|?id=186b98f0fab9¥®dbd9ad4422db7eaa&view=table&sortOr
der=desc&sortField=defaultFSOrder#overvigecessed April 29, 2021).
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Figure2: Areas Without Fiber, LoweTFhanAverage Internet Subscriptiog) and High Covid9 Risk

DSL < 30Mbps Where Fiber is Unavailable

Lower than Average COVID-19 Risk Score
Households with Internet —

Subscription
=1 DISD Boundary . 4
i__7 City Boundary .

¢ \\ J Y
N

Sources:
US Census Bureau, ACS 2019 5YR, Table B28003
FCC 477, data as of Dec. 2019




1.3 Speed-test survey results identified lack of uniform broadband speeds

CTC developed, launched, and hosted a custom online speed test wéBpiedSurvey
https://dallas.speedsurvey.orgto gather additional data on broadband in Dalldhe website
included a means to conduen internet speed test, a brief survey about levels of satisfaction
with service, and an option to enter an address where no service was avaldBB.the City
andthe Internet for All coalitionpromotedthe SpeedSurvey link and encouraging particgoati
by DISChouseholds and other Dallasea residents.

The overall goal was to develop the most granular data possible about broadband speeds
available to households in the area. Between October 19, 262d May 18, 2021, 444
individuals filled out the |g®eedSurvey survey or conducted speed te$ests were conducted
mainly by Spectrum, AT&T, aBdSCfixed wireless pilot project users.

Although the tes$ could notdetermine the cause of slower speeds in any given household
meaning, whether it is causealy slow service to the premises or factors in the hontke data
suggesthat Dallasarea residentsnay not beuniformlyobtainingthe minimalbroadband speeds
needed tomeetthe demands ofemote learningandtelework.

Figure3 (below)shows the locations of tests and whether they met theN2Bps threshold We
mapped the speed test results on a base map of poverty levelsdisuhot have enough
datapoints to show anyelationship between the two.


https://dallas.speedsurvey.org/
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Figure3: Distribution of SpeedSurvey ests Above or Below Broadband Speeds

Source: CTC Speed Test, data as of May 18, 2021

Service Speeds

Provider Average DL Speed
O Wireline I Below 25 Mbps

(AT&T, Frontier,
Spectrum, Dallas ISD) [ 25+ Mbps

/A Wireless (T-Mobile)

Poverty Percentage
I 0.0% - 7.0%

[C17.1% - 14.3%

[ 114.4% - 23.2%
[]23.3% - 33.0%

[ 133.1% - 50.8%

1.4 Survey results indicate gaps in broadband access, affordability, device

ownership , and digital skills among DISD families and Dallas residents
The City andDISDcommissioned a mail survey of househdidgather data about the types of
services to which residents subscribe (including subsidized programs such as AT&T Access and
Spectrum Internet Assisgnd a wide range of otié] G 2 LJA O&4 Ay Of dzZRAy 3 NBAAR
services, their ownership and ability to maintain computers, their skills in using broadband and
computers, and their concerns about online harmise surveywas printed in both English and
Spanishof 790 responses, 23 replied in Spanisimd documentedsignificant increased reliance
on broadbandluring the Covidl9 pandemicThe full survey report is provided in Sectibn

The following is aample ofreport highlights:

1 Some bw-income householddack accessOverall, 96 percent reported having internet
service (either home or mobile/cellular connection). However, 18 percent cilocame
households earning under $25,000 per year have no internet service. Eleven percent of



the lowerincome segment with childre (<$50000, children in home) do not have
internet.

Most households with children have internet access, but it mayibsufficient for some
families. About 16 percent ofespondentsagreed orstrongly agreed that their children
cannot complete their homewark because they do not have internet access. @il of
households earning under $50,000 per year (with children) agreed or strongly agreed.

Residents may be significantly underutilizing existing broadband subsidy progrduonst.

4 percent of AT&T custoBINE | NB Sy NRft SR Ay UK®&ome{t Qa !
households, andB percent of Spectrum customers are enrolled in its Internet Assist
program. Justl percent of lowincome subscribers receive th@/ / [ ATSEAYS LIN
$9.25monthly subsidy, and percent are unsurevhetherthey receive the subsidy.

Residents want affordable broadband internet servicdlost respondents strongly
agreed the City dDISDBshould ensure all students (81 percent) and residents (65 percent)
have access to affordable brdlaand service. Thre®urths of respondents strongly
agreed the City obISDshould provide free access at home to intertetsed educational
resources forstudents from low-income families Households with children were even
more likely to support theseftorts to reduce broadband access gaps.

Lowerincome residents have fewer computing resources than higimrome
residents Nine in 10 respondents indicated they have a computer in the home (desktop,
laptop, tablet) with internet accessBut only two-thirds of lowincome households
(earningless thars25,000 per year) have both internet access and a computer.

Many households experienced frequent issues with their computing devibesaking
down. Six in 10 respondents with internet access have experienced trouble with their
computer not working properly; 15 percent experience problems at least weekly.

More than onefourth of internet subscribers would not be able to quickly replace non
working conputers. Eight percent of respondents said they could not replace their
computer in the foreseeable future if it became unusable, and 19 percent said it would
take one to six months to replace it. Adding these two datapoints, 27 percent of
households with bme internet service are at risk of not being able to use broadband for
long periods because of computer problems.

Lowincome households are at greater risk of computer issu@nefourth of internet
subscribers earninigss tharts25,000 experience issuasleast weekly with their primary
computer becoming inaccessible or unusable. Furthermore, six in l@ntmwne
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subscribers would not be able to replace their computer (30 percent) or would take one
to six months to replace it (30 percent) should thesmputer become unusable.

1 Many respondents are interested in becoming more confident in using computers,
smartphones, and the internetSpecifically, 43 percent of respondents agreed or strongly
agreed that they would like to become more confident in ustoghputers and related
technology, and 29 percent agreed or strongly agreed they would like to attend training.

1 Online harms are of significant concern in Dalladany respondents disagreed or
strongly disagreed that their children have the skills to detand avoid false or
misleading information (56 percent), avoid online bullying (43 percent), detect and avoid
financial scams and predators (51 percemind avoid exposure to graphic violence or
pornography online (41 percentfx in 10 respondents agee or strongly agreed that
they have the time and skills to protect their children from online risks.

1.5 The City and DISDS Onfrastructural and  programmatic efforts to
ameliorate digital inequities provide a strong foundation for expansion

The City, DIS@)nd other nonprofits and stakeholders aaetivelyengaged in addressing digital

equity issues related to:

1 Accessthat broadband infrastructure exists, and reliable hgpeed broadband plans are
available for purchase

1 Affordability: that broadband seree is not only available but can be obtained at
reasonable prices by all

1 Devicesthat residents own or have access to whlhctioning, upto-date computers
and have the capacity to maintain and replace these devices if needed.

1 Skills:that residents hae the ability to make full use the oftesomplex functions and
computers and online resourcesand thus are able to use these tools to communicate,
work, learn, attend medical appointments, and sa aand avoid online harms.

A wide range of entities provedsupport services in Dallas, including device rentals and digital
skills training. In Sectionwe summarize the existing range of programs in the Dallas area that
offer reducedcost broadband service and access to devices and training, highlight data from our
research that may prove useful to guide program development, discuss examples of programs in
other cities, and make recommendations about potential ways tddbon efforts already
underway in Dallas
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DISD and the Cityavealsolaunched wireless pilots to explore solutions to their broadband gaps
The pilots are in place as of the writing of this report. We recommend the City and@rifiue
to rigorously evaluate the outcomes of the pilots in light of their goals.

1.5.1 DISDoperates an educational wireless network pilot at Lincoln High School

In late 2020 and early 202DISDbegan to pilot an educational network to provide broadband

service toDISD familiecated near Lincoln High Scho@lore details are in Sectioh.2.) This
STFF2NI (2 SELX 2NB 2LIiA2y&a ¥F2N Y-8dStjopeyratcessi dzZRS y (
wireless spectrum, as well as radios located#Dbuildings (to avoid facilitjease feey and

fiber connectivity toDISM & y S ¢ 2 NJ &

BeaCom, in partnership with Motorola, installed an antenaad related radio equipmeran the
rooftop of the school and, in the first months, about 50 participatfagiliesliving in close
proximity to the schoolwere provided indoor Wi-Fi routers (also calledustomer premises
equipment, orCPEto deliver service within their homegdhe first phase included indoor CPE
equipment with WiFi and USB interfaces, capable of connectingl&Bprovided Chromebooks
and other WiFibased devices.

As of the writing of this reporISOs planning teexpand the pilot to moréamiliesand schools
andtest different CPE equipment to expand the range of the network and improve performance
to homes with more challenging lines of sight. One option isralew-mounted CPE radio that
can be installed by thBISDfamily at a location with the best connection to the network, which
then acts as a Wi hotspot connecting to student devices.

1.5.2 The City of Dallas launched two Wi-Fi pilot s in priority zones

At appioximately the same time as tHelSDpilot, the City of Dallas also begamo pilots using
Wi-Fi technologyTheCity selected Neo Networks for thiest pilot. Locations were selected in
10 priority zones consistent witproximity to City facilities, DIS&hd City collaborative projects,
and areaswith limited household connectivity

This pilot provides awi-Fi wireless mesh network with five to 10 outdoor access points in each
of the areas. WFi access pointwere installed for this purpose. Devices oretpoles are solar
powered, with battery backup. In this proof-concept phase, residents in the area would
connect using their own \Akienabled devices.

The second pilot was completed by city contracttuscations were selected in 10 priority zones
comAadldSyld 6AGK GKS FAYRAYIEA 2F GKS al&2Nna ¢l &
lighting zones which take into account factors such as the Market Value Analysis, and areas of
racial and ethnically concentrated poveriyhis pilot included the installation of streetlighaad

fiber opticnetwork connectionsfrom adjacentQty facilities towirelessaccesspoints (WAPDPN

the streetlights installe@n the selected blocks
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2 Summary of recommendation s
We recommend the Cityral DISD consider the followimgxt stepselated to fiber and wireless
infrastructure; digital equity programs; and federal funding and subsidy opportunities.

2.1 Proceed with building a fiber backbone and add additional fiber to create

a 180-mile network to support growing City needs and digital equity

efforts
ProposedCity-owned fiber would greatly benefit City operations and provide the ancillary benefit
of supporting digital equity efforts. We recommend the City continue the analysis already
underway, taking into account the availability of funds and the nature andgigghic
distribution of itscurrent and futurenetworking needs.

2S FdzZNIHKSNI NBO2YYSYR (KS /A& RSOSHORdnddrky R NB T
fiber likely a key element of the core and connectivity to many City sites and neighborhoods. In

this approach, we envision a mixture of Gayilt fiber and managed fiber network services at

the edge (accompanied by City and other wireless technologies). Approaches such as fiber lease
could also be used where high capacity is needed and where theaosteffectively provided

(but where the flexibility and capability of Gitlyiven fiber is not as necessary).

The current City plan is to build a fiber backbone between hub points that include key public
safety and library locations, with the firstagte likely comprising approximately 100 mil€his
would bring fiber to many City buildings, support public safety applications, and, with strategic
routing, provide a strong foundation for future digital equity efforts (by bringing fiber into areas
that have seen lower levels of fiber investment by private providers).

Constructing a 10@mile fiberbackbonewould cost approximately $13.5 milliomgblel).

Tablel: Estimated 10eMile FiberBackboneCosts

Item Cost
Fiber Optic Outside Plant (OSP) Construction $12,500,000
Network Hardware $800,000
Network Integration and Testing $200,000
Total Capital Costs $13,500,000
AnnualOperating Costs $1,000,000

Figured illustrates a conceptualesignof a 100mile fiber backbone. This design consists of one
primary loop totaling 58 miles and foloops to extend further from the city center.
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Figure4: City of Dallas Fiber Backbone and Rings: One Concept for -dlleesign

@100 mile scenario

D Dallas City Limits

Basemap: ESRI World Gray Canvas Base
Coordinate System: NAD83 Texas North Central State Plane

Created by: CTC Technology and Energy, 20210715

Data Sources: Client, Internal
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The 100mile fiber backbone auld be a first step toward expansion of City fiber into Dallas
neighborhoods.We recommend an architecture that adds additional fiber in rings that connect
to the initial backbone, starting with neighborhoods that are the least served by broadband and
those with the greatest need for connecting City infrastructure, suchualglings and devices
including police and traffic cameras, traffic signal controllers, as well as City efforts to address
the digital divide.

Recently, the City has expanded this concept to a8 network that provides a backbone
and linksapproximately 100 City facilities, as well as approximately 100 locations that address
the digital divide and provide Internet of Things connectivity along the roGmmpared to
acquiring the same fiber through leased services, this project could preigddicant longerm
operational savings. It would bring fiber to many City buildings, support public safety
applications, and, with strategic routing, provide a strong foundation for future digital equity
efforts (by bringing fiber into areas that haveen lower levels of fiber investment by private
providers). More detailed discussion of these applications is provided in Séction

It is importantto note thatmiiy 3 | RSOF At SR RSGSN¥YAYIFGA2Y 27
choosing among hundreds of potential sites to be connected, and assessing the appropriate
construction timeline will require more intensiveCity planning process, and is beyond sitepe

of this analysis.

' G GKS |/ AGTE epadudeB § firshéial analysis of what 180 miles oftfibeeet the
objectives described abowsould costto build and operateConstructing and connecting 180
miles of fiber would cost approximately $25 millicrable2) and then entail ongoing operating
costs of about $2 million per year.

Table2: Estimated Costs of 180 Miles of Fiber

ltem Cost
Fiber Optic Outside Plant (OSP) Constructior $22,500,000
Network Hardware $2,000,000
Network Integration and Testing $500,000
Total Capital Costs $25,000,000
Annual Operating Costs $2,000,000

Figure5 (below) illustrates models of the cumulative cost of @ityned fiber operated by the
City, as described above, under three separate models of City funding (no financiyegarl5
financing atl percent, and 1¥ear financing at 3 percent) and compares them on aysyarear
basis to the expected cost of the leased backbone senlicsfiort, we estimate that the 1Qear
costs of building and owning80 miles ofCity fiber would be less than ¢tsevenyear cost of

15



leased backbone networking services under current lgasging, and that lhe savings would
grow significantlyover time. The assumptions we used in producing this financial analysis are
detailed in Sectioi6.2.

Figure5: Cost Scenarios for 180 Miles of City Fiber

$300,000,000
City-owned Fiber (No Financing) === City-owned Fiber (15 Year Financing at 1 percent )

=(City-owned Fiber (15 Year Financing at 3 percent J===Commercial Services

$250,000,000

$200,000,000

$150,000,000

$100,000,000

$50,000,000

50
Year 1

Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Yeard  Year10 Year11 Year12 Year13 VYear14 Year15 Year16 Year17 Year18 Year19  Year20

2.2 Consider building wireless infrastructure as a partial solution to filling
broadband gaps for DISD families and othe r residents

Using the specificationsf the DISD pilot at Lincoln High School, we develdperimodels to

estimate the effectiveness and costs of expandhng pilot concept to other parts of the Cityy

adding antennas to the rooftops of additional DISDIdings In our modeling & consideredhe

rooftops of all 282 DISD schools as potential radio locations and determined the maximum

number ofpotential subscriberghat could be servedinder different parameters(The addition

of other publiclyowned rooftops and other infrastructure, including that of the city of Dallas and

the county, would further extend the potential of the network and improve coverage.

The first two models are for DISD familagy. The third fourth, and fifthmodelsare for all City
residents.In all modelsve use DISD rooftoes antenna sitedboth because the model is proven
in the DISD pilot and because DISD buildings have fiber conneittaingould benecessary to
connect the antennas to the internet.

Model 1 aims to serve all DISD famil{@ad could also, as noted below, serve about 2,600
households living in DHA housing§pr Model 2, w used the DISD Community Resource Index
(CRIpas one tool tchelpestablish prioritizationCRI was designdéxy the Child Poverty Action Lab
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to inform investment decisions and resource allocatiohsecause it measues various
characteristics of Dallas neighborhoods, such as education, econamitisealth* For Model 3,

we consideredireaswhere broadbandevel speedsire not available everywhere and that have
seen less investment in fiber by the incumbent providersModel 4 ve also considered the City
2F S51fftlad hTFTAOS 2 F-199iskdzbré datdaAnd iR Mdde! Bvé ardsitiezed Q a
expanding the wireless capacity to sealeresidents reachable from DISD rooftops in areas with
a Community Resource Index (CRI) score under 40.

Thefive wireless infrastructurenodelswe developedare:

1 Model 1: All DISEamiliesare potential subscribes

1 Model 2: Only DISEamilieswho can be connected from schoolgith a Community
Resource Index (CRI) score under 40 are potential subscribers

1 Model 3: AllCityresidents DISD families and oth@ri areaswvith less existing broadband
infrastructure(asshown above irFigurel) are potential subscribers

1 Model4: AliCityresidents DISD families and othgri City-designated Covid RiSkarea
are potential subscriber

1 Model5: All residentg¢DISD families and othgrs Dallasvho can be servedsingDISD
rooftopsin areaswith a Community Resource Index (CRI) score under 40

These models were used to estimate the greatest numbebDISD familiesand other City
residents whacould be reachedsingdifferent target areas and selection parameters. The table
below illustrates the Y 2 R Sebtién&ed capitaland operatingcosts, as well as key parameters
for each

We note that thewirelessY 2 R Sopediaihg costsare not insignificantand that those annual
costsare one of the challenges of wireless networking. That gh&lmodels illustrate that as
the wireless network reach more familiesthe comparison witha bulk-buy subsidy option
(discussed ilsection2.6) grows more favorable. For examplee note Model 2has an estimated
capital cost of $21 million and an estimated annual operating cost of abo&tr#lion (Table

41 JwL aO02NB 27F tSaa GKIFYy nn 6AdSodr alOKz22ta 6AGK al
analysisd 5 Lommunity Resource IndEx / KA f Rt 2 GifpdliciildpbveriaktBryab.prd/diseri
(accessed May 2021).

5 within that framework, the highest risk is denoted as a Risk 5 area, followed by Risk 4 an€Cewidh9 risk

score description and methodolog@ity of Dalla®©ffice of Equity and Inclusion,
https://dallasgis.maps.arcgis.com/home/item.htm|?id=186b98f0fab940118dbd9a4422db7eaa&view=takio&s
der=desc&sortField=defaultFSOrder#overvigecessed April 29, 2021).
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3). By comparison, a subsidy for the same number of student households would cost about $10.8
million annually The infrastructure program would be mocesteffective by year three.

Table3: Estimated Fixed Wireless Costs

Onetime Annual Annual
Households Onetime Capital st . Operating
. Operating
Served Capital Cost per Cost Cost per
Household Household

Model

1:DISD
familiesat al 74,500 $38,173,800 $854 $4,334,500 $97
schools
2:DISD
families at
schools with 44,800 $20,993,280 $781 $2,548,250 $95
CRDbof less
than 40

3: All City
residents in
areas with less
existing 28,235 $21,870,831 $1,291 $2,265,725 $134
broadband
infrastructure
(seeFigurel)
4: All City
residents in
Covid Risk
areas

5: AlICity
residentswho
can beserved
from DISD
rooftopsq
CRI<40

774 $893,664 $1,926 $453,040 $976

106,721 $56,156,064 $877 $8,424,700 $132

The mapn Figure6 belowillustratesModel 1 coverage and locationBurtherdetails on alfive
modelsare provided in Sectioh.5.

8 Assumes$0 percent penetration. Includes $350 per household servednitailation anccustomerpremises
equipment
7 Assumes$0 percent penetration.

18



Broadband Strategic PlgrAugust2021

Figure6: Model 1 Coverage and DISD Locations

DISD Location

Student Address

DISD

L
|:I Wireless Coverage

If the City decides to deploy a wireless service to partially fill its broadband geapscammend

a free, rather than paid, service. First, offering free service enkasls operating cost and
complexity than a paid service with respect to sales, marketing, billing, collections, and other
elements of paid broadband service. Second, given the significant cost barriers associated with
low adoption of broadband, a free setei has potentidy far greater impact than a paid service.

2S [ YGAOALI GS + FNBS aSNWBBAOS g2dzxZ R 0S LINRDARSF
level guarantees, but the program would still necessitate certain operations suppoelite@r a
reliable service and ensure the overall technical success of the initiative.

2.3 Expand the Digital Navigators program to maximize participation in low -

cost programs and federal subsidy programs
CTC recommends the City and its partnenghe Interng for All Coalition expand thpiloted
SAIAGEE bl GAIFG2NE LINRIANI Y (2 &KStiptdgradiilell YR Sy
/ KFENGSNRa {LISOGNHzY LYGSNYySaO raapsdif LINRBRBNKSS C/Y
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and Emergencyroadband Berf® programs Theseprograms offer opportunities for qualifying
residents to receive loweost or discounted broadband servigdsut each program has its share
of hurdles that make enroliment challengin@gnd participation rates (both locally and
nationdly) have historically been low.

The survey data show these programs are extremely underutilized in DAllpsrtnership
between the Digital Navigators, DISD, and potenti@filasCounty to undertake this effort could
educate residents about eligibilignd program benefits. Such a strategy would leverage existing
efforts to maximize the impact of existing, lestanding programs that are available to a large
number of residents.

The Digital Navigators program maant to consider providingall center apport to help
residentsunderstand and navigate tise prograns; the call center could also help smi&Ps get
gualified bythe FCC to participata Lifeline and the Emergency Broadband Benefit progeamd
then to determine that families are eligibté (Well-trained call center staff could algmtentially
assist residents in obtaining other resources, such as rental assistance or food assistance.)

In our experience, eelatively modestall center staffed by three people couldve a potentially

large impact assising approximately 8,000 families per yed&fhe number aided by three staff
members could be higher or lower based on demand for the service and the ease or difficulty in
connecting families with the relevant programs

The table belowestimates thecosts of staffingmarketing, and operations for a call center and

related communications effort® increase community awareness of these opportunities. The

first section providegear-one costs; the second section provglannual costs for the initiative

Ay &a4dzoaSljdzsSyid eSIFINAR® ¢KS ydzYoSNE INBE o0lFaSR 2y

8 See SectioR.7for more details.

9 Further information about these programs and the difficulty in enrolling in them is provided in S&ction

0 This approach would take some of the burdensuffalleriISPsFor big ISRshisis a relatively easy chore; they
have access to the federal Lifeline verifier, as well as their owrrloeme programs.

20



Table4: Estimated Initiative Budget, Providng Resources tddelp Residents Enroll in Lo®@ost and
Subsidy Pogramgt

Year One Budget
Creation and distribution of informationahaterialssuch as wel

: ) . $20,000
pagss, fliers, inserts, and mailers
Call center technology and software licenses $20,000
Three fulitime call center staft$40hourly rate $249,600
Total $289,600
Estimated ost per household if 8,000 households assisted $36
Subsequent Years Budget
Creation and distribution dtiers, inserts, and mailers $5,000
Maintenance of call center and equipment $10,000
Three fullitime call center staff, based on an hourly rate of $4( $249,600
Annual Costs for Year Two Onward $264,600
Estimated ost per household if 8,000 households assisted $33

2.4 Purchase devices and fund the expansion of digital skills training and
device recycling ? building on the Digital Navigators program

In addition to access to robust and affordable broadband, residents require digitalasidlls

devicesin order to fully take advantage of the opgtonities that come with a broadband

connection. The survey identified both significant gaps in skills and broad interest in programs

that would help close those gapswith interest stronger among older residents.

Given the availability dundingin the curent moment Dallas couldnake a ongime purchase

of new devices for households that lack computers baid on its Digital Navigators program to
continue to support community organizations with the capacity needed to enable digital skills
training initatives. (The short, onenonth duration of the program has been identified as a
challenge) Additional funding for the Digital Navigators program would allow service providers
to expand their digital skills training initiatives and would allow the Citgupport additional
organizations in providing such training, especially organizations that serve senior residents.

In concert with the digital skills training effortie City or DIS2and potentially theCounty, could
forge partnerships with, or replita programs offered by, organizatioasound the nationsuch
asCompU-Dopt, PCs for People, Tech Soup, and Tech Goes Hidmese organizatiortsave a
variety of successful and scalable models for reselling, refurbishirggfering new laptops and

1 Numbers areestimatesRSNA GSR FNRBY / ¢/ Qa4 SELISNASYy&Ssupp&ta A IyAy3a | yR
broadband subsidy prograson behalf of state government entities.
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other devices and training to partner organizatiofi@ble5 describes the estimated budget for
training 5,000 residents.

Table5: EstimatedBudget for Digital Navigators Training Program

Category Budget
Training cost per student $200
Estimated cosif 5,000 residents are assisted $1,000,000

In addition given the availability of fund®r efforts such ashis, we alsorecommendthe City
purchase new devices atfar larger scale to addregs| f f | & iBedat® Sglléngeg
one-time purchase of new computers for the roughly 65,000 households that lack a corfputer
would cost approximately $13 millioiT¢ble6).

Table6: Estimated Bidget forOne-Time DevicdPurchasd’rogram

Category Budget
Obtain 65,000 devices (based on 2019 Americg
Community Survey data that 12.8% of Dallas househ $13,00Q000
lacked a computer)
Total $13,000000
Estimated cost penousehold $200

Communitybased groupsin Dallasare wellpositioned to offer direct supportservices to
residens. Supporting these established organizations would be an effective and efficient way for
the City to enable digital skills training programsd device distribution effortdhat meet

NEB & A Ré&eysii Ro@ntial grantees include commiyncenters, senioserving organizations,
health care centers, neighborhood organizations, féitsed organizations, immigrant support
organizations, and organizations that provide support to those experiencing homelessness.

2.5 A municipal fiber -to-the-premises deployment would be unlikely to
succeed without large and ongoing subsidies
While the City and DISD did not request an estimate for building a citywidetfiibe premises
network, the topic arose during several of our meetings and reflectedti®e Cit YR 5L { 5Qa& R
to ensure all residents have access to statehe-art broadband serviceBased on our decades
of experience in other jurisdictionsand considering the presence of two incumbent providers
with large service footprints we can assert wh a reasonable degree of confidence that building
fiber-to-the-premises in Dallas woulentail substantial capital expendituredikely more than

26y dza O1 Cl OGay s5Ftfla OAGezr ¢SElFazé | o{d / Syadza . dz2NBI dz
https://www.census.gov/quickfacts/fact/table/dallagigtexas/PST04521@&ccessed June 2021).
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$1.5billiont andwouldlikelyrequire ongoingperating subsidies from th@ity, DISD, @another
entity. While such a network would provide statef-the-art service,this approach would not
constitute a digital equity solution. To support capital and operating expetisesonthly costs
to consumers would natecessarilype more affordable than existing optiorand in fact could
be more expensive, even witubsidies.

2.6 DISD should prepare for procurement of home -based services under the
Emergency Connectivity Fund ? potentially with bulk purchase from
Charter or AT&T

TheC/ /Efargency Connectivity Fund represents a significant opportunit i8bto apply

for federal funding to offset the costs of its efforts to ensure all unse@M&sD familiehave

broadband access for the coming school y&aportantly, federal reimburseent from theECF
could dovetail with a buHlpurchase of services from Charter or AT&F unserved DISD
families®?

As an estimate of the number of DISD households lacking broadband, we consider wireless
infrastructure Model 2 (see Sectiéh2), which aims to serve the 45,000 student households at
schools with low CRI scordbwe estimate that a bulk purchase price might be around $20 per
household per month, DISEould potentially facilitate the provision of broadband to those
families for about $0.8 million per year reimbursed bythe Emergency Connectivity Fumna

the first yearto the extent a student is not currently connecte@Vhile there has been some
discussion in Washington of continued subsidy, we would not assume that ECF will continue to
pay in future years.)

By way of backgroundktS C ArdteCpeogr@m has previousBubsidized broadband service to
schools and libraries. As we describe in Sed@i@3 the American Rescue Plan Act included a
$7.2 billion appropriation to creat¢he Emergency Connectivity Fundihich extends fate
support to reimburse schools and libraries for providing equipment and connectivity services to
K-12 studentsat their homes and other locationall schools and libraries that are eligible fer E
rate are also eligible fothe Emergency Connectivity Fund.

The FCC issued rules for the Emergency Connectivity Fund in May 2021. Priority is given to
students and library users who will be unserved by broadband in this school year. The first
application windowhas passed, but second ECBpplicationwindow will be gpenon Sept 28

13 Charter offers bullpurchase option for entities such as cities or school districts to purchase internet services for
residents. In February, Charter responded to a Region Codf8est for proposals (RFP) with affer to provide

50 Mbps service fa829.99 monthly per household, which would be reduced to $24.99 if 3,000 or more
subscribers were added.
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2021to October 13 2021 for the current school year (specifically Jaity 1, 20210 June 30,
2022. ECF will allow for reimbursement retroactively for qualified expenstsn this period.

This programwillpaynn LISNOSy G 2F | & OK2 2 for rdobile fiofsgotd NEB Q&
(up to $250 each)connected device@ip to $400 per devicepand services; it will not cover the

cost of infrastructure constructionVi-Fi hotspots for school buses are allowednd present

an option for delivering service beyond individual homes.

In terms of services purchased wiEmergency Connectivity Fumdoney, the FC@oes not
specify a minimum definition of broadband (such as tbevibps download and 3 Mbps upload
requirement for some other programs); rather, it requires the connection be sufficient to enable
remote learning, which includes videoconferencis mentioned above, iDISDwere to
negotiate a bulk purchase of Charter AT&T services to connect unsernetED familiesthat
contract could be eligible for reimbursement.

Unlike the standard, rigorousiate procurement process, the Emergency Connectivity Fund will

require participating school districend librariego verify and selcertify that beneficiaries are

y20 |faz2z NBOSAOGAY3I o0SySFAila dzyRSNI 2GKSNJ TSR
Broadband Benefit Program subsidiyDISDor the Dallas Public Libratgp into this funding

source theyshould develop a rigorous process and document every step, so as to be prepared

for a potential future audit ofheir participation.

2.7 Evaluate bulk purchase of service for unserved residents

If the City were to consider a buffurchase of services fanserved residents, the annual costs
could be considerably higher than a bylrchase program only for DISD famitiedepending
on the scope of the subsidy effofTable?).

According to the Census, as of the American Community Survey for 2019, only 76.6 percent of
5ItftllaQ pmoXnnn K2dzaSK2ftRa KFR F ONRBIROIFIYR A
percent of households, or 120,000, lack a broadband subscriptiomnfsg a bulk purchase

price of $20 per monthsubsidizing service to those householsuld cost$28.8 million

annually.

Alternatively, if the City were to budgurchase service for the estimated 56,000 households in
poverty, its annual cost would be antiesated $13.4 million.
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Table7: EstimatedAlternative Annual Bidget for Ongoing Broadband Connectivity SubsidyoBram

EstimatedNumber

Alternative Proposed Criteria for Eligibility of Eligible Total Annual
Budget
Households
Households withoua broadband internet
subscription as of 2019 (American Community 120,000 $28.8 million

Survey)

Householdsn povety as of 2019 (American

Community Survey) 56,000 $134 million

Estimatedannualcost perhousehold $240

2.8 Pursue relevant recent federal funding opportunities

Recent federal actions have led to an unprecedemtegynitudeof available broadband funding.
Both the Consolidated Appropriations Act and the American Rescue PlghRRRATreated new
broadband fundig opportunities, and the latter included a sizeable appropriation for the
5SLI NI YSyld 2 EconbniicyDéRNINSN Administration (EDAYblic Works and
Economic Adjustment Assistance Prograwhich continues to be one of the most promising
sources ofunding for broadband projects in urban communities such as Dallas.

Based on our analysis of legislative language and guidance availabte@siod ofAugust2021,

we believecertainprograms represenstrongoptions for the City an®1SD while others are not
realistic targets of opportunityThat said, it is important to understand the funding landscape is
shifting in real time and the agencies writing rules thstribute funds are in some cases adding
requirements that were not part of the statutory language that created some of the programs.

We note thatthe currentversion of thanfrastructure bill include$65billion toward broadband
infrastructureand funds for subsidizing broadband servi¥ée can assss the potential for the

bill to assist the City and DISD when it becomes law. In terms of otheiter@aopportunities,

we also note that EDfEconomic Development Administration) grants have a rolling application
process and that the National Telecommcations and Information Administration (NTIA)
Historically Black Colleges and Universities (HBCU) Grant is due Dece®berdn8 provides
more detailed discussion of grant and funding opportunities.

2.8.1 Coronavirus State and Local Fiscal Recovery Funds Program
¢tKS [20Ff CAalOlf wSO2@SNE Gldafircd of hadaBbANdFunNdiny | &
because the City will control the funds. Established in ARPA, this program will distribute $350

25
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billion in emergency funding to eligible state, local, territorial, and Tdgbaernments. Treasury
has allocated about $350 Hion to Dallag?

When Treasury announced its interim final rules, those guidelines included new restrictions that
were not part of the authorizing legislation. The interim rules said the Local Fiscal Recovery Funds
should not be targeted for areaswhelieK SNBSS A &4 AGNBf Al 6f S¢ Hpko aolla
has since clarified that these funds can be used in areas that already have 25/3 if the funds are
primarily targeted for areas where 25/3 is not available.

2.8.2 Connecting Minority Communities Pilot Prog ram

The Connecting Minority Communities Pilot Progtawill provide $285 million in grant funding

to eligible recipients to purchase broadband or eligible equipment, or to hire and train IT
personnel. The program will be administered by NTIA.

This nascent program represents an opportunity for several institutions in Dallas to pursue
funding to support instruction and remote learning capabilities, with priority placed on serving
studentswho meet certain criteria to indicate need. Entities inll@a that are eligible to apply

for this program include the following:

Dallas Nursing Institute (PBI)

El Centro College (HSI)

Mountain View College (HSI)

Paul Quinn College (HBCU)

Richland College (AANAPISI & HSI)
University of North Texas at Dallas (HSI

= =4 =4 4 -4 -

For higher education recipients, grants are intended to support instruction and learning,
including remote learning

2.8.3 Emergency Broadband Benefit Program

The Emergency Broadband Benefit Prograadministered bythe FCC, providea monthly

discount to eligible households for broadband service. This program (which we describe in
Section7.1.4) pays a subsidy directly to eligible residenys (il KS F2NY 2F | ONBR?

Yar £t 20FGA2y F2N) aSUNRLREAGIHY [/ AGASazZéE | o{d 5SLI NLIYSyd
https://home.treasury.gov/system/files/136/fiscalrecoveryfundsetrocitiesfunding1508A.pdf(accessed May 14,

2021).

Bag/ 2yaz2ft ARFGSR ! LILINRPLINAEF GA2ya ! OG0 HAaumIé | o{ d /2y INBAE:
https://rules.house.gov/sites/democrats.rules.house.gov/files/BI1THHR133SRCP116-68.pdf (accessed May

10, 2021).

26


https://home.treasury.gov/system/files/136/fiscalrecoveryfunds-metrocitiesfunding1-508A.pdf
https://rules.house.gov/sites/democrats.rules.house.gov/files/BILLS-116HR133SA-RCP-116-68.pdf

bill), sothe Cityan®ISmM& NRt S ¢g2dzZ R 6S fAYAGSR (2 SyO2dzNl
and potentially assisting residents who have difficulty accessing these benefits

2.8.4 Coronavirus Capital Projects Fund

The $10 billion Coronavirus Capital Projects Fund is not a competfiplecation programstates

gAftf NBOSAGS | FAESR | ft20FGA2y FTNRY (KA A ¥Fdzy
asked to submit proposals on how the Capital Projeatsdfallocations should be used. Until we

KIF 23S Y2NB RSTAYSR NYzf S&a3 gstaelgdverrmbidis Wil hadedsdd® St A Yy S
discretion for determining how to identify worthy projects.

That means, for example, that the City could propose to tn@icfunding from the Capital
Projects Fund into its current programs with alignment to overall program guidelines on timing
and purpose of expenditure.

We note thatoverbuilding is not a program godi.is not clear what the final Capital Projects
FundNHzf Sa Attt 0S> odzi ¢NBFadaNEQa adlFdSySyid Syuw
connectivity to those who do not currently have it. The companion State and Local Fiscal
Recovery Funds also disincentivize overbuilds.

In other words, the Capitdrojects Fund does not seenaccording tot NB | ZbdeRgBidadce
releasedto dater to be designed to create more affordable service options by increasing
competition (such as by building new infrastructure in an area that already hasspégd
wireline service).

Section8 describes grant and funding opportunities in greater detalil.
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3 Dallas is served by ubiquitous cable and DSL, and some fixed wireless,

but significant broadband investment gaps remain
An analysis of the Dallas broadband market finds the area has extensive infrastructure but that
servicegaps persist.

/ ¢/ Qa Y I Ixknpiocdssirvdbeidata collection and analysis of where fiber, cable, DSL,
and fixed wireless internet services exist, what service offerings and pricing are available to
consumers, and how those relate to demographic patterns. CTC used the Federal

CorYdzy AOFGA2ya [/ 2YYAdaAz2yQa o6C/ /0 C2NXY ntT1 RIIG

and Dallas Independent School Distri@t$D) territory.

Form 477 data, reported by ISPs biannually, are known to overstate actual broadband availability.
The daha are presented at the census block level, and the FCC considers a census block served by
broadband if even one of the premises in the block could be served. The data thus tend to
overestimate service availability, particularly in less populated areasendrex census block may

cover many square miles. Despite these flaws, Form 477 represents the most comprehensive
national dataset for broadband availability and tends to be more accurate in urban than rural
areas.

In addition, CTC researched websites ofdatmand providers operating in the Dallas market area
and engaged in online phone conversations with representatives of some internet service
providers in order to collect market data on residential broadband pricing, availability, and level
of competitionin the area.

Leaving aside satellite and mobile providesshich do not provide consistent or adequate
residential broadband speeds or service qualifgur primaryfixed broadband providers serve
the Dallas andDISDdistrict:

Charter,the dominant cable pvider, serves most of the City abiiSD territory.

Suddenlinkalso provides cable service in a smaller southeastern area, includingportinen of
the DISMdistrict that extends past the Ci§ylBoundaies

AT&Tis the dominant DSL provider artklivers service withirmost of the City andDISD
boundaries In addition, AT&T is the primary fiber provider, and claims to serve large swaths of
the area, especially toward the northeast and southwest.

Rise Broadbandthe only fixed wireless provider operating in the Dallas markeportedly
servedthe western and southeastern parts of the City d&9I&D territory.

In addition,DISDitself delivers internet access on a pilot basis in parts of the City
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3.1 Analysis of fixed broadband service providers

We reviewed prices and service plans offered by Charter, Suddenlink, AT&T, and Rise Broadband.
This research was conducted in the spring of 2021; prices and plans are subject to change. We
randomly selected residential a8 4 3 S&4 Ay NBALISOGA DS LINE JARSNE
available service and advertised pricing.

3.1.1 Fiber availability and pricing

The data show that AT&T is the primary fiber provider operating in the market. AT&T reports to
offer fiber service throughat much of the northeast and southwest regions. Additionally, the
southeast pocket of th®ISDterritory that is beyond the Citp Boundaiesis almost entirely
unserved by AT&T fiber. Verizon reported that they offer fiber service in scattered pockets,
mostly in the northern part of the City arld SDdistrict. Figure7 (below)illustrates where fiber
providers report service.

AT&T was found to offer three fiber servicésach package included a promotional price that
increased by $20 after a ABonth period.Table8 summarizes the services offered.

Table8: FiberServicesOffered by AT&T in the Dallaslarket

Advertised Monthly Price
Service Download/Upload (non- Notes
Speeds promotional)
$35 for first 12 | Equipment is additional
Internet 100 100/100 Mbps months, then $55 $10/month
$45for first 12 Equipment is additional
Internet 300 300/300 Mbps months, then $65 $10/month
$60 for first 12 | Equipment is additional
Internet 1000 1/1 Gbps months, then $80 $10/month
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Figure7: FiberProvidersWithin the City andDISDBoundaries

Source: FCC 477, data as of December 2019
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3.1.2 Cableavailability and pricing

Charter, the dominant cable provider in the Dallas area, reported covering nearly the @tyire
and much oDISM & 6 2 dzguRdeniiik $eforted service in southeast regions of the City and
DISM & 0 2 dzgdiicadthRECH, athble ONE claimed to offer service in scattered pockets,
but at such insignificant scales that we did not include them in our anabjigisre8 depicts
where each cablerovider reports residential serviagithin the City andDISCboundaries

Figure8: CableProvidersWithin the City andDISDBoundaries

Cable Provider
Charter

Il Suddenlink

Il Comcast

Il RCN

Il Cable ONE
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Source: FCC 477, data as of December 2019 PR
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Charter offered four plans, including a lawsst plan, Spectrum Internet Assist, for eligible
households.Table9 summarizes the services offered. Spectrum Internetishss available to
households in which a member is a recipient of the National School Lunch Program (NSLP), the
Community Eligibility Provision of the NSLP, or Supplemental Security Income. Households
currently subscribed to Charter service are not elgib switch to the Internet Assist prograth.

Table9: CableServicesOffered by Charter in the Dallablarket

Internet Ultra

400/20 Mbps

months, then $94.99

ACNEIRES Monthly Price (non
Service Download/Upload : Notes
promotional)
Speeds
Does not include
Spectrum installation cost;
Internet Assist 30/3 Mbps $17.99 additional $5/month for
in-home WiFi
Does not include
Spectrum 50/5 Mbps $29.99 for first 24 installation cost;
Internet 50 months, then $69.99 additional $5/month for
in-home WiFi
Does not include
Spectrum $49.99 for first 24 installation cost;

additional $5/month for
in-home WiFi

Spectrum
Internet Gig

940/35 Mbps

$109.99 for first 24
months, then
$154.99

Does not include
installation cost; in
homeWi-Fi included

Suddenlink offered three internet packagdablel0).

Tablel0: CableServicesOffered by Suddenlink in the Dalldglarket

AEVETEEE Monthly Price
Service Download/Upload yr Notes
(non-promotional)
Speeds

Equipment is additional

Internet 100 100/10 Mbps $35 $10/month
Equipment is additional

Internet 400 400/20 Mbps $40 $10/month
. Equipment is additional

Internet 1 Gig 940/50 Mbps $50 $10/month

16 Spectrum Internet Assist, Charter Communications, accessed April 23, 2021,
htt ps://www.spectrum.com/internet/spectrurrdnternet-assist
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3.1.3 DSL availability and pricing

The data showed that AT&T is the primary DSL provider in the Dallas area, with service reported
throughout much of the City anbDISD territory. Verizon reported offering DSL service in regions

in the northern part of the City anBISD territory, in largelthe same areas it reported offering

fiber service. In addition, Dell Telephone-QGp, Valor, and Windstream each reported service in
very limited pockets, but at such insignificant scales that we did not include these providers in
our analysisFigure9 illustrates where DSL providers offer residential service in the Dallas
territory.

Figure9: DSLProviders Within the City andDISDBoundaries

DSL Providers
AT&T
Dell Telephone CoOp
I Valor
Verizon
Windstream
1 DISD Boundary
City Boundary

ceomile creek

DALLAS

Source: FCC 477, data as of December 2019
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In the Dallas area, AT&88 clearly the dominant DSL provider. But the speed offerings vary widely
depending on the level of investment AT&T has matem a business standpoint, AT&T (like
other network operators) presumablgvests in improving its DSktworks where it can make a
business case to do so based on development density and the number of potential customers it
can obtain or retain after increasing speeds. These business imperatives often mean that less
dense and loweincome areas are left vhtinferior speeds. As in other citieAT&T has not
uniformly upgraded its network in the Dallas area. As a consequence of this business practice,
Dallasarea residents who use AT&T are not uniformly accessing the minimal broadband speeds
needed to servelte demands of all schoolwork and remote work.

Only one option for AT&T Internet is available at each address, and that service represents the
highest DSL speed that AT&T reports to offer at that location. The structure of this model means

that those who ive in areas of Dallas with slower reported DSL speeds would pay the same
amount for the service as others receiving a higher speed elsewhezas of the City with higher

levels of poverty are also the areas where the DSL speeds aretldweresidents ging this

servicestill have to pay the same pric&he packages represented Trable11 are based on

1 ¢3¢Qa AYTF2N¥YIGAZ2Y | 0 2idile natienallg. THroyigh SuNdgsdaich,avé NI A O
found the national prices to be consistent with what is offered in the Dallas market.

Tablell: DSLServicesOffered by AT&TNationally

Advertised Monthly Price
Service Download/Upload (non- Notes
Speeds promotional)
$45 for first 12 | Equipment is additiona
Internet 10 10/1 Mbps months, then $55 $10/month
$45 for first 12 | Equipment is additiona
Internet 18 18/1 Mbps months, then $55 $10/month
$45 for first 12 | Equipment is additiona
Internet 25 25/2 Mbps months, then $55 $10/month
$45 for first 12 | Equipment is additiona
Internet 50 50/10 Mbps months, then $55 $10/month
$45 for first 12 | Equipment is additiona
Internet 100 100/20 Mbps months, then $55 $10/month

Figurel0 shows the maximum reported download speeds by DSL providers in the Dallas market
area. As a practical matter, this map largely depicts AT&T DSL servicaparsitisat according
to Form 477 data, broadband or better DSL service is very widely available in Dallas from AT&T.
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Figurel0: Maximum Reported DSIDownload Soeed (Mbps)Within the City andDISDBoundaries
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3.1.4 Fixed wireless availabili ty and pricing

Rise Broadband was found to be the only fixed wireless provider offering services in the Dallas
market. Rise reports service in areas scattered throughout the market, with particular emphasis
on the western and southeastern aredsdurell). Two other fixed wireless providers, Nextlink
Residential and WHres, reported on Form 477 that they offer service in some parts of Dallas, but
telephone interviews wWwh service representatives revealed that no such service was actually
available.

Figurell: FixedWirelessProvidersWithin the City andDISDBoundaries

Fixed Wireless Provider
Il Rise Broadband

=1 DISD Boundary

i_"_7 City Boundary

Source: FCC 477, data as of December 2019
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CTC found two plans that Rise Broadband offered. Each offered the same speeds, but one offered
unlimited data while the other had a 250 GB monthly data daflel2 summarizes the services
offered.

Tablel2: FixedWirelessServicesOffered by Rise Broadband in the Dalldgarket

Advertised Monthly Price
Service Download/Upload yr Notes
(non-promotional)
Speeds

Includes regired equipment
Internet 25/2.5 Mbps $45.99 cost; free installation; 250 Gl
data allowance per month.
Includes required equipment

25/2.5 Mbps $70.94 cost; free installation;
unlimited data allowance.

Internet with
Unlimited Data

3.2 Analysis of demographic patterns and network investment

/ ¢/ Qa FylfeaAra 7F2dzy Rt speciidally, KihedSpioymerd of the upgfadg S G ¢ 2
of DSL networks to reach higher speedss not occurred consistently throughout the City and
DISDmarket area.The areas that have sedessinvestment fall into two categories, which are
illustrated inFigurel2 below:

1. Areas in which the maximum reported DSL download speed is 30 Mbps or ker,
where fiker service is not available. The only option for a wired internet service in these
areas would be cabjer DSL operating at download speeds of 30 Mbps or less.

2. Areas in which fixed wireless is the only fixed service reported to be available. In other
words, areas in which there is no option for a wired service.

This figure is based on structures in these zones (not population) but we estimate that more than
210000 people live in the DSInly areas (teal) and that about 5,000 people live in the areas
served only by fixed wireless service (red).
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Figurel2: LowInvestmentAreasWithin the City andDISDBoundaries

Areas with Less Existing

Broadband Infrastructure

DSL < 30Mbps Where Fiber is
Unavailable

- Only Fixed Wireless Available (No
DSL, Cable, or Fiber)

[= DISD Boundary
i__1 City Boundary

8 Miles

Source: FCC 477, data as of Dec. 2019
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These lowinvestment area correlated in part with areas that experience higher rates of poverty,
indicated in darkebluesin Figurel3.

Figurel3: PovertyRatesWithin the City andDISDBoundaries

Percent of Population Below Poverty

Il 0.0% - 7.0% 1 DISD Boundary

7.1% - 14.3% City Boundary
14.4% - 23.2%

23.3% - 33.0%
33.1% - 50.8%

Sources: ACS 5YR 2019, Table S1701, U.S. Census Bureau
FCC 477, data as of December 2019
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In addition, CTC analyzed the dwy @Sa G YSy i | NBlFaQ 2@0SNI I L) gAGK
City andDISD, including the City of Dallas Offic®@ df dzA (i @ I Y Rovitll@ sk stmieidadty, Q &
The City developed thesk scores with consideration of the following questions:

T a52 . fF012 IA&LIYAO YR blFiABS ! YSNAOIY LI
of the community?

1 Does the area have 15% or more of its families at or below 100% of the federal poverty
level?

Dot Saa GKIFYy pr> 2F GKS | NBlFIQa K2dzaSK2f Ra 29¢
f LA GKS FNBF NYGSR al A3Kég 2y (GKS /5/ Qa {20A
T ' NE Y2NB (KIFIy mw: 2F GKS I NBIFQa NBaARSyilda

Many of these questions are applicable irrfg@ national patterns of broadband adoption. For

example, Pew Charitable Trust data shows that those over 65 years are the age group least likely

to have home broadband, and that income and education levels are correlated with home
broadband uséé(The/ 5/ Q& { 2O0Alf +dzf YySNI oAt AlGEe BYRSE Gl

¢KS /Chvudm@®a NAa]l &02NBa oSNB dzaSR Ay GKAaa Oz2y
relationship to broadband needs (though it certainly has accentuated those needs) but rather as

a local data proxy for a range of social and economic challenges facing segments of the Dallas
community.CTC found several areas of the City that have been ass@mad19 risk scores of

three, four, or five (the three highest scores, indicating thesinisk) that also overlapped with

areas that do not have access to fibeuggestinghat someareas with high social and economic
challenges are further challenged by lower levels of broadband investment and availability of
high-speed serviced-{gurel4).

17 Covid19 risk score description and methodology, City of Dallas,
https://dallasgis.maps.arcgis.com/home/item.html|?id=186b98f0fab940118dbd9a4422db7eaa&view=table&sortOr
der=desc&sortField=defaultFSOrder#overvigecessed April 29, 2021).

BGLYUGSNYSik. NI Rol yR Qtusishttps:/Mvéng iedirésearcB.arg/idteinetfekt G | 6 £ S
sheet/internetbroadband/?menultem=2ab2b0b&3644d3a8db7-ae134dbcO5cdacessed May 10, 2021).

Ya/ 5/ {+xL Hnmy 520dzYSyidlridAz2ysée | yAGSR {GFrGSa / SyadSNa 7:
https://www.atsdr.cdc.gov/placeandhetil/svi/documentation/pdf/SVI2018DocumentatieH.pdf (accessed May

10, 2021).
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Figurel4: Covid19 Risk LevelsWhere FHber Is Also Unavailable

DSL = 30Mbps Where Fiber is Unavailable
COVID-19 Risk Score
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4
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Sources:
City of Dallas Office of Resilience, data as of Jan. 5, 2021
FCC 477, data as of Dec, 2019 DALLAS
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of a computer and an internet subscription in households. CTC identified the areas throughout

the City andDISD where rates of households without a computer andséhwithout an internet

4dz0 AONALIGA2Y G6SNB KAIKSNI GKIFy GKS FNBFQa | @SN
When these areas were overlayed with the areas identifieBigurel2, there was a significant

amount of overlap, as seen kigurel5andFigurel®6.

Figurels: AreasWithout Fber, Lower-Than-AverageComputer Ownership, andHigh Covid19 Risk

DSL < 30Mbps Where Fiber is Unavailable
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US Census Bureau, ACS 2019 5YR, Table B28003
FCC 477, data as of Dec. 2019

42



Figurel6: AreasWithout Fber, Lower-Than-Average Internet Subscription, andHigh Covid19 Risk

DSL < 30Mbps Where Fiber is Unavailable

Lower than Average COVID-19 Risk Score

Households with Internet
Subscription
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Sources:
US Census Bureau, ACS 2019 5YR, Table B28003
FCC 477, data as of Dec. 2019
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3.3 Online speed test results show sub -broadband speeds for many Spectrum

and AT&T wired broadband customers
As part of this engagement, CTC developed, launched, and hosted a custom online speed test
website called SpeedSurvéyttps://dallas.speedsurvey.ory/ The website included a means to
conduct an internet speed test, a brief survey about levels of satisfaction with service, and an
option to enter an address where no service was availabsDthe Cityandthe Internet for All
coalition promoted the SpeedSurvey link and encouraging participatiorDb$D familiesand
other Dallasarea residents.

The overall goal was to develop the most granulatadpossible about broadband speeds
available to households in the area. The value of the data rises along with the number of samples
obtained. Between October 19, 202@nd May 18, 2021, 444 individuals filled out the
SpeedSurvey survey or conducted speéests. By this means, tests were conducted mainly by
Spectrum, AT&T, arldiSDusers. The process also captured 19 tests fredobile and two from
Frontier, and numerous single datapoints from enterprise providers, which likely reflect tests
conducted at warkplaces.

If a test was repeated at the same IP address, the results were averaged. (Adrelegported

la aF @SNIF 3S¢ NBIFNRESaa 2F oKSGKSNI GKS GSad
number of factors, including distance of the test devilman a WiFi router and multiple devices

using the network at the same time. With such caveats in mind, these test results can be
considered a rough proxy for available broadband spe€ks.raw data captured by SpeedSurvey

is shown irFigurel?.

Figurel7: Raw SpeedSurvey Data
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We removed the test results from individual enterprise providers and any tests taken farther
than 15 miles from the outer boundaries of ti#SDdistrict. This left 400 tests: 370 conducted
within the district and 30 taken within 15 miles of its outer bdanes. As noted above, all but a
relative handful were from Spectrum, AT&T, ddbD Among this groupf 400 a total of 101
were below the broadband threshold of 25 Mbplwnload. Figure18 shows the locations of
tests and whether they met the 28bps speed threshold for broadband.

Figurel8: Distribution of Tests Above or Below Broadband Speeds

Source: CTC Speed Test, data as of May 18, 2021

Service Speeds
Provider Average DL Speed
Wireline I Below 25 Mbps

(AT&T, Frontier,
Spectrum, Dallas ISD) [ 25+ Mbps

Wireless (T-Mobile)

Poverty Percentage
I 0.0% - 7.0%

[17.1% - 14.3%

[ 114.4% - 23.2%
[]23.3% - 33.0%

[ 133.1% - 50.8%

Relatively more people conducted tests in highecome areas than lowencome areasTable
13 shows the number of tests conducted in terms of neighborhood poverty rates.
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Tablel3: WhereTests Were Conducted/ithin Dallas andDISD by Poverty Rate

Poverty % A.I | AT&T Spectrum DISD | Frontier | T-Mobile
Providers

0¢g7 76 49 26 0 1 0
7.1¢14.3 83 42 32 3 0 6
14.4¢ 23.2 93 50 33 5 1 4
23.3¢ 33 64 29 23 7 0 5
33.1¢50.8 54 20 17 13 0 4
TOTALS 370 190 131 28 2 19

We plotted the data individually for three providers: Spectrum, AT&T,RISD Given tle low
number of tests frontronter and TMobile (andthat T-Mobile is not a wireline provider) it would
not be meaningful to mapghose data separatelyThe AT&T tests showed 139 at or above
broadband speeds and 51 tests below broadband spe€Ehis. reflects fiber or DSL service, not
any AT&T wireles&igurel9shows these databroken out in four speed categories, as indicated

Figurel9: Speed Tests of AT&T Service Using Four Speed Categories
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