Broadband Update

Council Study Session
November 12,2015




Purpose and desired outcomes...

e QOverview of broadband activities to-
date

e Introduce CTC Technology and Energy

o Conduct council broadband planning
workshop

o Field questions and obtain feedback
o Confirm priorities and direction

BOULDER



Activity:
Pre-planning and ConnectBoulder

Nov 2014

Voter approval
of ballot

measure 2C

Pre-planning & ConnectBoulder
I

Nov 2014 - Mar 2015
Pre-planning and
implementation of
ConnectBoulder free
outdoor Wi-Fi in Civic
Area

|00+ miles of city-owned fiber and conduit
* Variable pathways and availability of “dark fiber”

* 2014 Passage of Initiative 2C by 83%
* Community engagement planning and execution
* ConnectBoulder free outdoor Wi-Fi in Civic Area



Activity:
Broadband Working Group

Nov 2014
Voter approval
of ballot
measure 2C

1
| 2014 \ 2015 2016

Pre-planning & ConnectBoulder
! |

| Broadband Working Group
I

Nov 2014 - Mar 2015 L
Pre-planning and Mar 2014 - Apr 2015

implementation of Community
ConnectBoulder free Broadband Working
outdoor Wi-Fi in Civic Group deliberations
Area

* Community Broadband Working Group
* Education on broadband landscape and issues
* Developed draft vision statement
* Interviews of existing broadband providers
Feasibility study RFP process



Activity:
Feasibility Study and Add’l Wi-Fi

Nov 2014
Voter approval
of ballot
measure 2C

2014 | 2015 2016

Pre-planning & ConnectBoulder
\ |
| Broadband Working Group
! 1
| Broadband Feasibility Study & Add'l Wi-Fi
1

Nov 2014 - Mar 2015 1
Pre-planning and Mar 2014 - Apr 2015

implementation of . (;Cl’)mﬂ;u“f;tvk_ Nov 2015 - Apr 2016
ConnectBoulder free roacband Working Broadband Feasibility
outdoor Wi-Fi in Civic Group deliberations Study by CTC

Are

Technology & Energy;
additional outdoor
Wi-Fi sites

* Complete Broadband Feasibility Study
* Engineering and business model analysis
* Issue Request for Information (RFl)
* Implement new, free outdoor Wi-Fi
* Boulder Res, Scott Carpenter, South Boulder Rec



Activity:
Council Review and Next Steps

Nov 2014 Jun 2016 -->
Voter approval Implementation
of ballot approach to be
measure 2C determined
1
|
2014 \ 2015 2016

Pre-planning & ConnectBoulder

\ |
, | Broadband Working Group

! T
1

1

| Broadband Feasibility Study & Add'l Wi-Fi

Nov 2014 - Mar 2015

1
Pre-planning and | Mar 2014 - Apr 2015 1 Council review
. " - |
implementation of 5 (;CLm";U“fUWk. Nov 2015 - Apr 2016 .
ConnectBoulder free roacband orking Broadband Feasibility Apr - Jun 2016
outdoor Wi-Fi in Civic Group deliberations Study by CTC SHISHARETE
Area Council review of

Technology & Energy;

o study results;
| additional outdoor | determine next

Wi-Fi sites steps

* Council review of feasibility study results
* Determine next steps



Draft Broadband Vision SOULDER

Draft Vision: Gigabit Broadband to Boulder Homes and Businesses
(May 21,2015)

Our vision is to provide a world-class community telecommunications infrastructure to Boulder for the
21st century and beyond, facilitated by new access to the public’s local telecommunications assets. We
acknowledge that broadband is a critical service for quality of life, as is the case with roads, water, sewer, and
electricity. Every home, business, non-profit organization, government entity, and place of education should
have the opportunity to connect affordably, easily, and securely. Boulder’s broadband service will be shaped
by the values of the community.

We intend to empower our citizens and local businesses to be network economy producers, not just
consumers of network information and data services. We realize that doing so requires access to gigabit-
class broadband infrastructure to support these needed services and capabilities:

Broadband Infrastructure: Provide the infrastructure to enable every Boulder home, business, visitor,
and public or private institution the opportunity to access affordable high speed broadband connections to
the Internet, and other networks.

Open Access: Demonstrate, support, and build a non-discriminatory, open-access infrastructure that
should, to the maximum extent possible, be open to all users, service providers, content providers, and
application providers and be usable via all standard commercial devices.

Competitive Marketplace: Facilitate a local broadband marketplace that is as competitive as reasonably
possible.

Compete Globally: Provide stakeholders with the broadband capacity, affordability and local, regional and
national connectivity they need to compete successfully in the global marketplace.

We envision significant progress toward an operational network in |-2 years with commitments from
providers, community stakeholders, regional partners, and a shared common vision to make gigabit-class
bandwidth available to all residents and workers in Boulder



Draft Broadband Vision SOULDER

* Broadband Infrastructure: Provide the infrastructure to enable every Boulder
home, business, visitor; and public or private institution the opportunity to access
affordable high speed broadband connections to the Internet, and other networks.

* Open Access: Demonstrate, support, and build a non-discriminatory, open-access
infrastructure that should, to the maximum extent possible, be open to all users,
service providers, content providers, and application providers and be usable via all
standard commercial devices.

* Competitive Marketplace: Facilitate a local broadband marketplace that is as
competitive as reasonably possible.

« Compete Globally: Provide stakeholders with the broadband capacity,
affordability and local, regional and national connectivity they need to compete
successfully in the global marketplace.




Introducing CTC Technology and Energy

Seeking understanding of priorities and goals
e Balance reward, risk, and control
e Potential priorities include:

o Ubiquity

o Consumer choice/competition

o Community competitiveness

o Control over infrastructure

o Control over pricing

o Residential sector

o Small business sector

° High tech sector



City of Boulder

Council Broadband Planning Workshop
November 12, 2015




Technologies and Speeds:
Fiber Ahead of All Others

Data Speed
Capacity
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ctc technology & energy

engineering & business consu lting




Minimum Time Required for Downloading
and Uploading a 5 GB File

e —
4G Wireless F
DSL (ADSL2+) F
Cable Modem
(Docsis 3.0) >9 Minutes
>19 Minutes
Raa - >19 Minutes LEGEND
Fiber (100 Mbps) . e #{pload
ime
] >53 Seconds
Fiber (1 Gbps)I 553 Seconds S
Time
: >5 Seconds
Fiber (10 Gbps)l 55 Seconds

ctc technology & energy

engineering & business consulting




Benefits to pioneering gig

cities » Bond rating
improvements?

Fitch cited fiber as
onhe reason for
increasing rating of
Kansas City, KS

» Documented
increase in home
values and rental
rates

» Only a handful of

gig cities to date, » Documented impact

all of which have
had extensive press
coverage and host
international
visitors

in attracting and
retaining
businesses,
workers, and
graduating students
(anecdotal thus far
given early stage)



Chattanooga, TN

The Process

Subrnit
Application

- D

Skype
intarview

', el

SMART STARTUPS + NEXT-GEN IDEAS * CHATTANOOGA,

Welcome to The Glg Ciny

Part startup accelerator,
part think tank - plugged
into the hemisphere’s
fastest network.

The nation's 10p anreprenaurs and
students converge on the 3ig City o
pianeer the fulure of the imtarnat.

Entrepreneurs
ACCELERATOR

THINK TANK




Chattﬁ nﬂﬁﬁﬁ TN

Silicon Valley, Seattle _ -Chattanooga? wu« «
Tennessee’s ‘Gig City’ Woos Geeks il

R 1] 2
BY MARK RIFFEE 112211 1.2 pp -
W Follow @markrittee tm Share | 1




Wilson, NC

» Retain existing businesses
- BB&T—
- Pharmaceutical companies--
- Manufacturers —-
» New high tech businesses
- Exodus FX--




Kansas City / Google Fiber

Coogle Fiber lgnites Kansas City St;

Irtup Scene
« g ’m mashable.com/ 20121124 'kansas-city-startup-village
|
| SOCIAL MEDIA » MORE -
' Mashable
Il
Business

FOLLOW MASHBLE - KiLke 1m  wFoliow | 3.0M followers

Google Fiber Ignites Kansas City
Startup Scene

Samantha Murphy Moy 26, 2012

As Google continues to build its high-

speed Google Fiber network in Kans
moving into the neighborhood to mak

as City, more startups are
e the most of the new service.




Framework for Understanding
Options

Balance risk, benefit, and control
» Municipal broadband

» Incumbent upgrade

» Partnerships
- Model 1: Private risk & investment

- Model 2: Public risk & private
execution

- Model 3: Shared risk, investment

engineering & business consulting



Framework for Understanding
Options
Balance risk, benefit, and control

» Municipal broadband
» Incumbent upgrade

» Partnerships
- Model 1: Private risk & investment

- Model 2: Public risk & private
execution
- Model 3: Shared risk, investment

engineering & business consulting



Municipal Model

» Risk, reward, and control all at maximum
» Established strategies
» Electric utility confers huge benefits

» Key case studies
> Wilson, NC
- Lafayette, LA
- Chattanooga, TN
- Longmont, CO

.



Framework for Understanding
Options

Balance risk, benefit, and control
» Municipal broadband

» Incumbent upgrade

» Partnerships
- Model 1: Private risk & investment

- Model 2: Public risk & private
execution
- Model 3: Shared risk, investment

engineering & business consulting



Incumbent Upgrade

» Largely catalyzed by prospect of

competition (100% overlap with Google
Fiber builds)

» Easy upgrade path for Comcast—wiill
deliver solid speed and good
competition for FTTP

» CenturyLink upgrade path more
challenging, requires significant
iInvestment




Framework for Understanding
Options

Balance risk, benefit, and control
» Municipal broadband

» Incumbent upgrade

» Partnerships
- Model 1: Private risk & investment

- Model 2: Public risk & private
execution
- Model 3: Shared risk, investment

engineering & business consulting



Model 1: Private risk, public
facilitation

» City facilitates private investment
- Leading private entity is Google Fiber
- Strong interest by smaller companies

» Reduced risk, no control, potential
benefit

» Facilitation can expand to tax
benefits, other economic development
incentives

» Beware entities seeking benefits
without offering investment

ctc technology & energy
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y: grow VOour assets




Model 1 strateg:
available




process




Model 1 case study:
Raleigh/Durham region

» Offer of existing city fiber

TR TR ) S

f . » Attention to processes
J? ali  » Regional collaboration
» RFP led to agreements with
AT&T

» Area within Google footprint;
our analysis is that cities’
engagement was helpful data
point



Model 1 case study: Mesa AZ

- Concern about impact of fiber
construction on ROW, city costs

. Long-term strategy to build assets

- Focus on four target economic
development areas

- Apple silicon manufacturing lab

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



Model 1 case study: Holly Springs, NC

Town built robust
rings for internal
services

Engineered to enable
-TTP in future

Highly efficient
orocesses, alignment
-iber lease agreement
with Ting; Ting will
build to homes &
businesses




Model 1 case study: Howard Cty MD,
Arlington Cty VA, Pleasant Prairie WI

Deploy fiber
strategically, with

focus on key
economic
development targets
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Framework for Understanding

Options
Balance risk, benefit, and control

» Municipal broadband
» Incumbent upgrade
» Partnerships

- Model 1: Private risk & investment

- Model 2: Public risk & private
execution
- Model 3: Shared risk, investment

engineering & business consulting



Model 2: Public risk with private
execution

» Variation on traditional municipal ownership
- All risk, benefit, and full control

» Emerging innovation makes use of the
traditional P3 structure used in Europe and
increasingly in US
- Leverages private sector strengths

» First time applied to broadband in US

» Guaranteed revenue stream to private partner
> Financial risk

> Political risk

23
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Model 2 case study: Utopia

» Macquarie Capital team—very viable partner
team

» Midst of complex process with range of
Utopia member communities

» Turn-key private financing, deployment,
operations, and revenue-sharing

» Guaranteed public funding in the form of a
utility fee to all residents

> In some communities, will not be a politically viable
model (this has been true with some in Utah)

> In others, can be strong model for buildout

ctc technology & energy

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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Framework for Understanding

Options
Balance risk, benefit, and control

» Municipal broadband
» Incumbent upgrade
» Partnerships

- Model 1: Private risk & investment

- Model 2: Public risk & private
execution
- Model 3: Shared risk, investment

engineering & business consulting



Model 3: Shared Risk

» Extraordinary opportunity for
Innovation

» Plays to strengths of both parties

» From the standpoint of a locality, risk

is shared but 100% of benefit realized

> Public benefit does not show up on
financial statements

> Private partner gets financial benefit

ctc technology & energy

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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Model 3 case study:
Urbana/Champaign IL

» Deal gives access to cities’ fiber
in return for binding
commitments, meeting 3 key
goals:
|. Fiber at gigabit speeds

2. Open access - ongoing

commitment to wholesale service

3. No cherry-picking - all

neighborhoods have equal
opportunity to get service if
presales reach 50%

» Partner with strong customer
service, local presence, strong
financials




Model 3 case study: Westminster

FROPOSED 12 & 24 COUNT

UG CALE I W 2 GoNOuT
.

[ FIBER GFTIC CASLE M (2] NEW

I CONDUIT {APPROK, 341°—4°%)

SEE SHEET SP-3
i /] i .
R 4D i P
oG G B e 2 RO | ’
reonn 110 25 AL 1
Il GOURT

3 B UNDE [ | r

! PROPOSED 24 COUNT FIRER 1

’ I

City near DC,

Y I [
] 7 Il
PROBCSED 144 COUNT FlER I
T e e 1 )
pormon. 239-54) | ’
Y /e s coue v 1
. \o\ %eswmwuz&:l 144) ] [ '
- \\ 4
I J
\ \ [
e 144 oo P e ! SCHEDULE OF REVSIONS
b MATERIAL SUMMARY : e W e T
. . i Trexcw o oF s o || Sttt S AT T ! ? | o o
ALL BURIED FISER OFTIC CAALE. QUANITTY: [r— ' “hz 4 | Pl Py
AL NEW HOPE PLACENENT 15 TO BE e’ . FROPOSED 12 COUNT PR S
e O 900 144 COUT BURED REER 0°TC 6L / _ preres 9*2 o) D OFTIC CA6LE W AW 2 CONDUIT ! ,‘ o e ss | cenmsoomensmmicen
Havra s e | T 48 COUNT BURED FIGER CFTIC CALE (APPROR. 92'-0°4) | rue
! A | o |osmss | comnmscomens e
M 3 Bzmﬁamaw:ﬁo.wmmm B (]| 2 24 COUNT BURED REER 0PTIC: GABLE i PROPCSED 141 COUNT \ BRCFOSED 24 CONT BER ,‘ o Joere | s wocemon ooen
L] eisouat W e eeorer, rouow ||| vese” 12 COWNT BURIED FEER OPTEE CAAE foyio-F ORI CALE N NEW 2° CONDLIT | s
\ . ) !
i AR | o i o o v [I) e [
e s o oisruraice ouane ||| 50 e cal ! FED
! L / 5 o
o pLaces cowour, or wmi T || = o | 7| oo
s e i oo | | e
AHEHEVER 5 ¢ B TE 2TER 22 HAHLE 7 ) FROPOSED 144 COWT FEER
2 IS TRE 3 TER 22 waonae ||, | 0FTIC GABLE OW1-—144) N (2) pRAWN BY: E
" 4 FIBER OPTIC SPLKCE BXCLOSURE / /(m 257~ m onecHED BY:
i
\ |
THE 108 VTENBL SUMIARY S FOR FEFEREICE PUPOSES 12 s ¥ e e
LY. THE CONTRACTR 5 AESPONSIBLE FOR VERFING AL AT KT o v e
OINENSIONS AN MATERIAL CUMNTIIES. J LIHr (,;-) -
7 b
\ 3 BUSINESS PARKWAY
\ i
A7 oRansen 24 coon ree o / - &
L —
-- - o SAGPOSED 12 COLNT R T
(PR, 10708 ’ Gl 3 ven 7 Con =/ = = o] AILERON COURT
N {seeson. 130-0'%) B i
“ oRamING SHEET:
‘ g
| 1
‘ | . .
I |
|
[ E; | FROPCEED |4 GOUNT BER
& | 2% OFIE CHRLE (V1-14) N (2
S | i W 2 OONDUIT I JOBNOI
xf"‘ i (APFRO. 560—0"1) J CITY OF WESTMINSTER
" B
p— | | FTTP PILOT - PROJECT
Bz g eposs 3¢ Con et NO\ R-265-C
\ L o ez v T Cou 0. 1265
| A (PR 1940°4)
| ﬂ - ANRPARK FTTP BULLD - PHASE
' N JOB ROUTE
H AIRFORT DRIV
RRPOSED 12 COUT PR G 3 £

ELE IV NEW 2" CONDUT
(WP5R0K. 277-0°8}

HLHON avy

I
[Ing Internet | |
g i —— OFTC CASLE “EW 2" coNpum
Phoroses 12 Coo G, (o 140-0's) | 1ew0
0T GLE N ) e 2 i NI
selected as i
’TJ’?SCD “ CCL” FIEER b ! { l} !‘
S TR S WA
a rt n e r HM PROFCEED 144 COUT AR 00 ! f 8400
.m"';!.'_" wtﬁ\ntﬂ)ﬂi‘m | 110 ARPOST ORE ! IJ |
st s /A i AT i i
FEEIIE SEE SHEET SP-1




Seeking understanding of
priorities and goals

» Balance reward, risk, and control

» Potential priorities include:
o Ubiguity
- Consumer choice/competition
Community competitiveness
Control over infrastructure
Control over pricing
Residential sector
Small business sector
High tech sector
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