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Executive Summary

he goal of this proposed project is to provide Hayden Island residents, visitors and shoppers with 

“free” WiFi while providing a “hot” communications back-up for emergencies. T
This paper was prepared as feedback for Portland's Mitigation Action Plan. The author is a 

Neighborhood Emergency Team member but not a qualified engineer.  This paper is solely the opinion 

and work of the author and represents a concept for emergency WiFi, and is not an engineering study.

This paper proposes 4-6 different WiFi locations on Hayden Island providing “free”

internet access. No cellular or land-lines are used and no landline power is required.

Normally, land-line service would provide the vast majority of data capacity, but

satellite service would be available to provide baseline service in an emergency.

This system is designed to work after a major earthquake, using satellite internet

and solar-powered hotspots. Ad revenue is anticipated to cover operating expenses

of $200/month.



Project Overview

This proposed project would use Hayden Island’s RV park WiFi network as a model for the whole 

island. It differs in that it provides internet access using a consumer satellite rather than a DSL/Cable 

modem. Mt Hood Community College uses solar-powered WiFi picnic tables made by Enerfusion, 

although they are pricey, around $8K each.

Hotspots are solar-powered. The satellite hub would be powered

by a small generator if the power goes out. Everything continues

to work. The rooftop hub is normally fed by landlines and

supplemented by satellite.

A satellite-based internet terminal on the roof of a hotel would

wirelessly link to 4-6 local hotspots. No land lines, cellular

connections or AC power required. 

Our satellite hub might feed 4 hotspots on Hayden Island, with

another link feeding Vancouver and one feeding a

Bridgeton/Kenton hotspot.



Broadband Alternatives

Satellite internet access is still relatively slow and expensive compared to virtually all other options, 

including Comcast, CenturyLink, Stephouse Wireless or Google Fiber. A load balancing router can 

aggregate and bond three broadband connections; including a cellular modem, satellite and fiber.

Cellular could be the primary provider of wireless

backbone service if “unlimited” rates were

reasonable and service were available after an

earthquake. Sprint’s unlimited plan is $70/mo for

23GB of LTE data, T-Mobile’s unlimited data

plan is $95/mo for 22GB 4G LTE, while AT&T

and Verizon Wireless don’t generally offer an

unlimited option (except in grandfathered plans). 

Cellular LTE data services may deliver about 12

Mbps to mobile hotspots but are often “capped”

to less than 20 MB a month. That’s about $80/mo x 4 or $320/month for four hotspots.

Cellular hotspots are small and cheap to buy ($100-$200) but more expensive to operate than satellite 

due to their monthly data caps. Because we are feeding a public hotspot, monthly cellular data might 

easily use 100 MB+ per month rather than 6 MB-25 MB/month. Cellular hotspots also require a 

working cellular system.

Satellite internet will work if cellular or landlines are down. Solar-powered hotspots work without local

power. This satellite-fed system could provide emergency backup for the routine shared landline 

service.

Self-sustaining operation

Ad revenue is expected to pay for monthly operation. While accurate

estimates of monthly advertising revenue is hard to judge, monthly

operating costs are estimated to be about $200/month. With a dozen

different advertisers, each paying $15-40/monthly, revenue is expected

to cover operating costs. The 501(c)3 WiFi operating company would

provide free ad space for the operator. Ad revenue might be enhanced

with a 19-inch Android Table. Those might each generate $50-

$200/month or a total of $200-$800/month for four hotspots.



Costs

The total front-end cost for the satellite terminal and 4 self-contained hotspots is estimated at $10,000. 

If spread over 3 years, that would amortize at approximately $300/month. It’s anticipated that front-end

costs would be covered by donations from local businesses and grants from local foundations.

Rationale

Hayden Island, Portland’s only island community, is strategically important. It is the foundation for the 

Interstate-5 bridge, connecting Vancouver WA to Portland OR. It is also home to some 2,000 permanent

residents and some 10,000 people, when visitors to the Jantzen Beach Shopping Center are counted.

Numerous studies suggest the island will be cut off, without access to transportation or 

communications for a period of weeks in the event of aCascadia Subduction Zone earthquake. 

Needs Addressed with this proposal:

•  Provides a self-sustaining model for communications that operates independently of 

land-line power, as well as cellular and internet connectivity.

•  Delivers life saving communications for public service workers and the general public.

•  Utilizes state-of-the-art satellite and WiFi gear for greatly improved 

cost/effectiveness.

•  Provides residents, visitors and shoppers with a “free” amenity while providing a 

“hot” communications back-up for emergencies.



The free LinkNYC WiFi kiosks,  installed in New York City, are an operating model. Flat screens 

provide ad revenue. Each Kiosk is supplied AC power and Gigabit fiber.

It uses WiFi access points from Ruckus Wireless using a ZoneFlex 802.11ac wave 2  using the 

Qualcomm's VIVE 11ac Wi-Fi silicon for multi-user MIMO, which helps support hundreds of 

simultaneous connections. The kiosks also incorporate a 3G modem to support 911 calls and 

emergency services.

Bigbelly’s Wi-Fi-enabled, solar-powered trash cans are

a relatively cheap and useful solution. Stash a mobile

hotspot (with cellular backhaul) in the lid and slap a

poster on the side. Done. These $1000 mobile hotspots

would be self-contained, providing perhaps

20MB/month to users in the immediate area. The

disadvantage: they would not operate without a cellular

backbone.

The Hayden Island Network (HI-NET) uses proven Wi-Fi technology and architecture. It has been used

by RV Parks and campgrounds around the country for years.

The main objective of this proposal is to provide communications when the power goes out and deliver 

an amenity for residents and visitors. It could use the satellite connection as a back-up, but rely on 

Google Fiber (or its equivalent) for routine shared usage among the 4-6 solar-powered hotspots.



The Satellite hub

A key enabler of this proposal is the development of High

Throughput Satellites (HTS) such as the Hughes Jupiter 

and EchoStar Exede that deliver more bandwidth. They use

spot beams which deliver 10 times the capacity of earlier

internet satellite terminals (such as WildBlue and 

Spaceway designs).

Consumer satellite capacity is expected to increase 2.5X in 2016 with the launch of even higher 

capacity satellites. That increased capacity

may make satellite-fed hotspots practical and

cost/effective for the first time. Previously,

download caps made multiple hotspots fed

from a satellite impractical.

ViaSat’s Ka band Excede program will be sped

up by ViaSat-2. While ViaSat-1 delivers 140

gigabits per second, ViaSat-2 will bump it up

to 350 Gbps, and ViaSat-3 is expected to top

out around 1 Gbps (per satellite).

ViaSat’s Exede Internet service today 

delivers about 12 Mbps to individual users 

with a 25 GB monthly allowance using 

their first generation, 140 gigabit-per-

second satellite. 

ViaSat-2 in mid-2017 is expected to have 

250 to 300 gigabit-per-second maximum 

capacity. That should deliver 20-25 Mbps 

to the hub, enough to share with 5-6 other hotspots. ViaSat 3 will deliver 100 Mbps to individual end-

users by the end of 2019.

Automatic failover on the rooftop terminal hub would enable automatic switching between the main 

Cable Modem/Google Fiber backbone to satellite internet access. 



Alternatively, a DOCSIS 3.1 cable modem may now deliver 1 Gbps speed. That’s about 10 times faster 

than what you get today from a cable modem and might easily feed 6-8 hotspots for $200/month.

The advent of Multi-User MIMO (using multiple antennas) enables WiFi hotspots to utilize the full 

downstream bandwidth instead of waiting for a “slot”, which is typical for today’s WiFi equipment. 

The satellite backup provides service when cellular and land lines are down.

This proposal combines a high capacity satellite terminal with four, MU-MIMO-fed hotspots. It enables

emergency communications while delivering a low-cost, high-value service for both visitors and 

residents of Hayden Island.

Satellite Terminal Options

The $400 satellite terminal uses a 1 meter (3 ft) dish. It draws about 75 watts and feeds two sector 

antennas ($150/each) which deliver horizontal coverage around 60 degrees (East and West). The 

HughesNet Gen 4 system offers 50-100 GB/month for $90 and generally has rates cheaper than ViaSat,

which sells much of their capacity to airlines for WiFi.

This proposal is based on the availability

of ViaSat-2, scheduled for launch in

2016/17, with 2.5X the capacity, making

satellite-fed hotspots practical. 

The total cost of the satellite terminal

would be in the neighborhood of $400, with another $400 for installation. Monthly service fees might 

be in the neighborhood of $125/month, or $200/month when supplemented by Google Fiber. Monthly 

data caps on satellite delivered internet access would be the biggest concern. Automatic fallback from a

fiber/cable modem to satellite link might avoid data ceilings and enhance reliability.



The iNetVu Ka-98H Drive-Away Antenna can be mounted on a vehicle or trailer and parked at a 

storage facility on Hayden Island. Flat antennas, currently used for delivering consumer aircraft WiFi, 

can even connect while on the go. Many Hayden Island residents are familiar with RV internet.

Mobile satellite terminals are more

expensive, but might be used by Clark

County or Multnomah County. Clark

County’s a clear shot across the river, so

mounting a satellite terminal on a van or RV

(with 5 GHz, PtoP links), might make some

sense for mutual aid.

A direct link to the Portland Emergency

Command Center, about 10 miles to the

Southeast, may be possible. Ubiquiti’s

Airlink website lets you approximate the link

budget, which looks okay using their 

Airfiber 5 or Rocket 5GHz AC gear.  

The 3.5 GHz Citizens Broadband Radio Service will create a 150-megahertz band suitable for wireless 

broadband (pdf), including 100 megahertz previously unavailable for commercial use.



Solar panels for the satellite terminal (approximately 1000 watts) is not included in this proposal. Those

panels would add another $2K-$3K. Instead, the satellite hub would be run from AC grid power 99% 

of the time. A small generator on the roof provides backup power and charges the batteries (which can 

power the Vsat terminal for 8-10 hrs).

WiFi hotspots

To feed the hotspots, Ubiquiti’s Multi-point hub might use two Rocket M5 radios with 90 degree 

sectors on a roof (in lieu of MIMO Wifi links). That should reach 5-6 miles when paired with a 

Ubiquiti’s one-pieceNanostation M5 at the receiving end. Its Ethernet cable plugs into the local hotspot.

For more range (5-10 miles), point to point links might be required.

The Ubiquiti-based WiFi network, built by TenGo for the Jantzen Beach RV Park, is a pretty good 

model. It can be extended to reach most of the island by using larger antennas. A Ubiquiti 5GHz 

Nanostation ($80) provides the 2,500 ft backhaul. The Nanostation’s Ethernet cable plugs into the local

hotspot. The freestanding hotspots would cost from $300 – $800 (depending on solar and platform 

options). Qualcomm’s newer 802.11ac Wave2 chips have 3 Wi-Fi radios, with the 3rd radio available 

for a remote link. That may eliminate the need for Ubiqiti’s dedicated radio, lowering cost and power.

Solar Operation

Complete independence from grid power is a challenge. The local access points currently use about 20 

watts of power (1.5 amps x 12 volts) while the satellite terminal uses about 80 watts. A 100 amp/hr 

deep cycle boat battery ($200) could power the 12 volt hotspot for about 48 hours (2 amps x 48 hrs = 

96 amp/hrs). A timer could automatically shut the system down from 1 am to 6 am.



Much more solar and battery capacity would be needed for the satellite terminal, which may require 

four, 250 watt panels to keep the batteries charged. This proposal provides battery backup for the 

VSAT, but not solar. Instead, a small generator provides emergency power for the hub station.

Lower power radios are now available with MU-MIMO chips enabling better performance. Using a 3 

amp hotspot (60 amps over 20 hours/day), off-grid operation could be accomplished using a 100 

amp/hr battery with a 200 watt solar panel.

A 200 watt panel, delivering 12 amps in direct sunlight, would recharge the battery in 5 hours (60 

amp/hrs a day). The size & cost of solar-powered hotspots would still be marginal for winter operation 

(when it would also be used less).

Qualcomm’s Wave 2 MU-MIMO chips are expected to lower power requirements, eliminating the need

for a second device for the backhaul while improving performance. Consequently, a 150 – 200 watt 

solar panel and a 100 watt/hr battery is expected to provide 100% hotspot operation, off-grid, by 2016.



Advertising Revenue

Could “free” WiFi be self-sustaining? Who knows. If a dozen advertisers each paid $15-$40/month, it 

might pay for operational costs (~$200/month).

Users would automatically land on a “splash page”, for promotion of the Hayden Island website, not 

unlike this site (Hayden-Island.com). Google’s Bluetooth Beacons could pull in passersby.

Revenue comes from selling business card size ads ($15/mo) quarter page ads ($25/mo), or splash ads 

($40/mo). With topics like fishing, eating, sailing, wildlife, entertaining and social media, our goal is 

500-1000 page views/month. With 8 small ads ($120), 4 medium size ads ($100) and one splash ad 

($40), monthly revenue would be approximately $260. Large 19″ Android tablets could provide 

additional ad revenue as well as poster-sized display advertising on the side of the hotspot.

The ultimate goal is to reach 3,000-5,000 page views/month, generating $500-$1,000/month. Frankly, 

that seems optimistic. Still, generating just $400/month revenue — only $100/month for each of the 

four hotspots — might pay the bills. The non-profit operating company might be managed by a 

commercial entity, such as Jantzen Beach Shopping Centers or Red Lion, who would get free ad space 

in exchange for maintenance. Monthly costs might be lowered and service enhanced using Google 

Fiber as the primary internet connection. The satellite would always be available as a backup or to 

supplement the (primary) fiber feed.

Community Evaluation

Portland’s Community Centers, Parks and Fire Stations might use Hi-Net to assess the viability of 

neighborhood WiFi, fed by Google Fiber. Comcast has a 300 GB/month cap, while satellite internet 

will likely remain the most expensive way to go.

City-wide, municipal wireless projects failed big-time 10 years ago. Today, however, Google fiber, 

MU-MIMO, and insatiable consumer demand are changing the landscape. A Fiber connection provides 

enough bandwidth to feed dozens of smaller nodes, each with 50-100 Mbps wireless backhaul. 

Portland’s Fiber-to-the-Premises Feasibility Study and Seattle’s Fiber-to-the-Premises Feasibility Study

have more documentation. While MU-MIMO links and fiber hubs won’t enable a solution for 

everyone, other neighborhoods could learn from Hayden Island’s model. Since “free”, unlicensed 

5GHz spectrum will soon be taken over by Verizon, AT&T and T-Mobile for subscription cellular 

service, the time to act is now.



Project Summary

This paper proposes that 4-6 locations around Hayden Island would be chosen to provide “free” 

internet access — without the use of grid power or operational cellular or land-lines. Self-sustaining 

service could be enabled through advertising with a monthly income estimated around $400/month for 

four hotspots. 

Grants or donations totaling approximately $10,000 would likely cover the front-end costs. Solar 

panels may be supplied via in-kind contributions by local companies like SolarWorld and SoloPower.

Potential grantors might include the Meyer and Murdock foundations, Jantzen Beach Shopping Center, 

the City of Portland, private moorages and condominiums. It could be operational by summer, 2017.

- end -


