The Evolution Of Our Internet

From Copper to Fiber Optics and Wireless

OPALCOQO Data Insights Series: Communication Services



The Evolution of Technology Adoption and Usage in the US

US adoption of high speed broadband has been growing rapidly.
Though, in rural areas like San Juan County, Internet speeds
typically lag behind the rest of the country:.

Use the internet

Use social
media

Own a tablet

Source: Pew Research Center page 2
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OPALCO: 100 Years of Innovation

Historically, rural areas have been the last to benefit from
innovation common to mainland urban areas.

Though this is as true for our 20 island rural community, OPALCO
founders and members responded with islander grit and
determination, leading to a remarkable legacy of innovations.

The next slide highlights the numerous innovations of the co-op,
in areas of energy and communications services, energy efficiency,
finance, and support of those that need a helping hand.
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100 Years of Innovat

OPALCO

Communication Services and Grid Modernization

Conservation Programs

Financial Events and Low Income Programs

harden grid

Undergrounding to storm-

Energy Services

m sA\J pue sdwnd jeay aney siopue|si JO bco._m_\é

H vdg 01 8|qesedw 09 1S02 8W02a( Sa|gqemaudl |BooT

do-090 0] spuaplAlp BulAed suibaq pue|s| YooY -

H Aunoo ul suonels buibieyd AJ 1no spiing anirs

m wa)sAs abelols pue uejos Allunwwod Jo ubisep suibag

DONd Yim siauped 0D 1vVdO i

9[IJOIN-L Yum siaupned pue|s| o0y

Juswaoe|dal a|qed uenp ues-zado UO SUB]S UOIONIISUO)

pue|s| ¥o0y saseyoind do-09H

weJlboid aoue)SISSE SWODUI MO| [BUOIIPPE Sayoune| ODTVdO

| s100yos 1o} sejos AHUNWWOD Youne| Ydd B a0IrS ‘00TVdO

sJiogquwaw ||e 01 dn ylomiaN pue|s| suado do-09H

S92IAIBS SSOjaJIM 10} wnuoads zHN 00/ seseyaind Qo-oou

Vdg UlIM 10B11U0D JesA-0g Subis do-0)

m ABiaua ajgemaual [90] SZIAIUSOUI O} PALIO) .m_.m_.O._\é'

(10014 0} pappE AJ PiaIYL /
sJaquiawl [[e 0} yJomiau Buluado saipnis OO.E&OTN

l'e 0} }Jomjeu uado 0} 0D IVdO dse Da3a/Auno)

sJ1e1usd umo] abe||in zadoT pue S Sppe YI0OMISN pue|s|

Aouepunpas sanoidwi ‘Sia)usd [BoIpaW SPPE HIOMISN PUB|s| \
H wesboid a1ega.l UOIBAISSUOD SHEB]S Oo._<n_OH

salielqll ‘M\N ‘S|oo0yas 1oNEBON — SI8W0lsSno sppe JI0MIBN pue|s|

S991JJ0 1,AOD — dAl| SB06 92IAI8S 18UJdIU| HJOMIBN PUB|S| J

Aloye|g ‘anmeoaq ‘seal ‘meys ‘zaedo Bunosuuod ajgeo ondo Jaqi4

9JIAIBS ]ouJdBlU| MJOM]IBN pUB|S|,, SWIO} OD1VdO

a|qeo ondo Jaqyy 1811 S|feIsul 0O TVdO \

H sue)s welbold Jomod coEGH
m pue|s| uenp ueg ul pajjeisul uonels buibieyo A3 @ET

ﬁ (A3) 81o1yaA o108 1811y seseyoind OO 1VdO
108l04d Buipunoub spun Jolew sajeniul ODIV4dO

paau ul siaquaw djay 0} uloq si vd 108loid

sabe)no aAISSBW Sasned  WI01S JeaA-00L, PAIYL -

pPaIjL108]e 8q O} PUEISI YI0Z SY} dWedaq pue|s| sbejuly

sebe)no aAISSeW Sasned WIO01S JesA-00|,, 1S114

SSddM wouj Adydniyueq 1o} soll} 0O TVdO

Q@
I
M®
O

Buisso.o uenp ues-zadoT ul pre| se|jged Ino4

PaysI|geISe SIoLISIP JN0J pue supaJod [euden

urebe syea.q a|ged uenp ueg-zado

Aauow aAes 0} paso|o 8210 JogteH Aepli4

8|ged uen ueg-zado sAoJisep Jualnd [epl|

ubredweo Ajeoioa|3 Janeg oA, apIMmuoineN

pue|s| meys o0} spuedxe 0O1vVdO

Aued uosiad 00/ yum Jemod mau sa1eiqaled pue|s| zedoT

OO1VdO 0] selodkeuy wod) pie| ajged aullewgns memco_ S.PI1OMA

slaquiaw 00g‘ | 01 smolb do-09H

pue|s| zedoT 01 spuedxe OD1VdO
pue|s| uenp ueg o1 spuedxe ODIVdO
pa1a|dwod jue|d Buneisuab pue|s| se2IO

A

S9|lW 9G - saul| Jamod 1s41} dn sind puels| sealQ

/117

ge]
o)
©
c
S
he,
Q
?
Q
o
@)
@)
<
ol
T

)

9E6 1 JO 0V UoIEedIIdS(T [einy 8y} subls Had

Ge0c

0€0c¢

Gc0c¢

0c0c¢

G10c

010c¢

G00c¢

000c¢

G661

066}

G861l

0861

SYAGYE

0461

GO0l

0961

GGol

0561

Gvol

OvGl

Geol

page 5



Grid Modernization Empowers Communications

As seen from the previous slide, innovations in communication
services began in earnest in about 2000, when OPALCO began
installing fiber optic cable throughout the grid.

The next slide shows how that fiber grew — like a tree; roots to trunk
to branches — initially serving the operational needs of the co-op,
but eventually helping meet the exponentially growing demand for
fast reliable Internet for government, schools, libraries, first
responders, medical providers, and eventually all co-op members.
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Accelerating the Rollout of Communication Services

In 2013, CenturyLink’s submarine fiber cable tailed,
impacting the county, emergency services, and local
economy for weeks.

The next slide lays out a year-by-year record of how
the co-op responded to this emergency with
numerous innovations, expanding OPALCO’s
existing infrastructure, to help ensure a local solution
to provide much more reliable, faster communications
services for co-op members.
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l nnovation

» County Internet speeds a small fraction of national average

2013

CenturyLink submarine fiber cable fails
Board directs staff to solve the Internet problem in the county, using an incremental
approach. The first phase, to break-even, was slated to serve 35% of the county.

» Purchase 700 MHz wireless spectrum for LTE

2014

Co-op initiates expanding county-wide communication systems
- accelerates fiber backbone expansion to support grid
- offers Internet to members, and first responders

2015

OPALCO forms Internet subsidiary, with $7.5M loan

Acquires Rock Island with 1,700 existing DSL subscribers

OPALCO accelerates potential service area to 90% of county through T-Mobile
partnership, with completion in 2017.

2016

Wireless deployment using T-Mobile LTE wireless systems with OPALCO fiber backbone
Rock Island pays back $7.5M loan and becomes financially sustainable

» Rock Island overtakes CenturyLink in subscribers to broadband services

2017

Average Internet speeds in county now better than nationwide averages
Rock Island Internet, first responder communications, and T-Mobile cell service available
to 90% of county.
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2016 Rock Island Internet Speed Comparison: Fixed + Wireless Broadband

200 e ey reliable high speed network, .
175 .................. e xceedmgna’ugnalbenchmarks ...................................

US
1085 g..\WIre|eSS)

| Seattle

o ./ ..................... — R SRR BN RS
 Notes

o US fixéd broadband s@eed
increased 42% from previous year

Download Speed (Mbps)
S
O

o US Wiréless broadbanc%i speed
increased 33% from previous year

Yy & _ <4 I | e sk o oo
A

Clink DSL |

0 :— : : : : : : :
0 20 50 79 100 125 150 175 200

Source: OPALCO, Cisco VNI, Ookla Upload Speed (I\/Ibps) page 11



SE07273A

T LTE Wireless Improves Safety

N

"‘*@%;.‘__"\-
e
o r
L\ S§07266A | .
o  First responder communications are
N | - problematic in 8 dead zones across the county
\\ " :4
= ik ,"J ] * Rock Island and first responders are testing VHF Radio
’SE9.7_2,64A ot ! oy L over Internet in South Lopez
. -~ 514 -
I | : {
£ \.__.SE07250A P \
it | o * “75% of cellular phone calls to 911 are problematic”
‘ SE07254A Dr. Bob Wilson, emergency medical services on-call doctor, Lopez Island
@F'Elﬁé‘ * Emergency services personnel use cell phones as
ey <SE07263A gency se Pers P
. 46} SEﬂ%ZGOA baCkUp for their VHF radios
; =
oy f « OPALCO is installing state of the art LTE wireless
v T service on 38 OPALCO poles
H—
SE?;7256A * Most of county should have quality cellphone reception
" sEo726sA i S by end of 2017 via T-Mobile network on OPALCO fiber
 —- : backbone
_ EE07Z255A
Legend ( i /,SF“—
@  <all other values> “ .-‘, 2 .
LTE Site Designation ~\ t’ Te Stl n g
Q} Private Easement "“\_ j;,

Radio over
Internet

SE07249A

SmartGrid Fiber Route
=== SmartGrid Fiber Route
=== Fiber Cable

NOAA _Shorelines




Appendix

The following slides provide additional data related to rollout of
fiber and wireless services in the county, as well as a strategic
roadmap through 2021.
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Rock Island: Subscriber Growth
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Rock Island: Total Subscriber Growth
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Rock Island: Strategic Roadmap

2017
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