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MUNICIPAL FTTH: Our Loma Linda Workshop

Loma Linda California, first city 
in the nation to require devel-
opers to wire their subdivisions 
and home interiors for FTTH, 

hosted our latest regional conference in 
early April. Almost 150 developers, mu-

nicipal officials and technical specialists 
heard about how vision, a focus on meet-
ing citizens’ needs, and an eye for detail 
can overcome financial and engineering 
difficulties. They also heard strong words 
from experts focused on economic devel-

opment and international competitive-
ness. The experts warned that even 10 
Gbps is not enough for some of today’s 
needs.

James Hettrick has often been praised 
(in this magazine and elsewhere) as the 
prime mover behind the Loma Linda 
system, but he noted at the conference 
that Elliot Paterson is the network en-
gineer who actually designed it. “Loma 
Linda officials shed their fiefdoms... It is 
one of the key reasons Loma Linda was 
able to move forward. I’m just the front 
person who gets to run around to talk 
about it,” Hettrick said.

Loma Linda is a city of 20,000, part 
of California’s “Inland Empire,” a region 
east of Los Angeles that includes 4 mil-
lion people. “While our evening popula-
tion may be 20,000,” said Hettrick, “we 
have a daytime population of 60,000. 
There are 20,000 jobs here, and 600,000 
vehicles enter every day.”  

The city is increasing its housing, 
adding 4000 to 5000 new units over 
the next few years. But there are limits 
to growth. “We have 8 square miles to-
tal, with high density near the freeway. 
But half is behind a ridge, and reserved 
mainly for open space,” Hettrick said. 
So, he notes, the community had to try 
using broadband communications to re-
duce development pressures. 

“It took only nine months for the 
council members saying we had to do 
something, to having our first fiber cus-
tomer.” As a result, Hettrick says, “Loma 
Linda has removed itself from our ge-
ography. We are what we are, a medi-
cal and university center, but we are not 
limited to the Inland Empire, or even to 
the United States.”

News about our regional Towns & Technologies event in Loma Linda 
A BBP Staff Report

Hettrick:“Loma Linda has removed itself from our 
geography. We are what we are, a medical and university 
center, but we are not limited to the Inland Empire, or 
even to the United States.”

James Hettrick kicks off Broadband Properties Towns & Technologies regional conference 
in Loma Linda, California. Conference photos by Steve Ross.
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Hettrick says the next step is to get 
FTTH to older homes, ones built before 
the new building law took effect. As we 
noted last May, the Loma Linda network 
has four 10 Gbps fiber rings, from which 
fiber can be run to older neighborhoods. 
“We told the homeowners that they 
should tell us they want to use the fiber 
[rings]. As groups of town residents go 
on record as wanting the fiber, we will 
build out [from the rings] to them. We 
are looking to create a [revolving] fund 
of $5-10 million for residents to borrow, 
at $30 a month for 10 years. They put a 
second mortgage on their home to make 
sure the agreement survives a property 
transfer.”

Full house – about 150 attendees – at the BBP workshop on FTTP networks. Exhibitors 
were in the same room, arranged around the perimeter.

Loma Linda FTTH – Technical Features
New homes are served through a 1 Gbps symmetrical, 

IPv6 active point-to-point network. Part of the reason for 
the active system is that splitters in the field are tough to 
manage, Hettrick said. Also, with network layer 3 devices 
at the network’s edge, users can create a virtual network be-
tween any rooms in town – rooms at work, at a business 
partner’s home, or within their own home.

The system uses Allied Telesyn’s iMAP Multiservice Ac-
cess Platform, iMG intelligent Multiservice Gateways, Layer 
3 switches and routers. The 10 Gbps self-healing metro fiber 
rings continue to support TDM services (that is, things like 
standard telco T1 and DS3), so a corporate business cen-
ter with a standard telco-style PBX can simply be handed a 
bunch of trunks. The business does not have to go digital to 
take advantage of the network.

As we discussed in detail 
last May (see http://www.
broadbandproperties.com/
2005issues/may05issues/
Steven_Ross_It_s_the_
Law_In_Loma _Linda.
pdf), new homes must 
be built with structured 
broadband wiring in-
stalled. “We own all the 
active gear [in the house] 
including the diagnos-
tics and the battery,” says 
Hettrick. The wiring isn’t 
cheap – it adds about 
$3000 to the cost of a 
house. 

Older houses are subject 
to the law as well. “If they 

Equipment rack in neighborhood local point of presence; 
the developer-supplied room with redundant power and air 
conditioning is next to the neighborhood pool – and has a 
concrete floor high enough to avoid flooding.

Attendees inspect patch panel of type found in Loma Linda’s 
new homes. Backup batteries fill the bottom of the cabinet.

In a new Loma Linda home, 
broadband and coax faceplates 
are everywhere. This one is in 
the kitchen.
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International Implications
Robert Whitman, marketing manager 

for global marketing at Corning, said 
open-access broadband, increasingly fi-
ber to the home, is becoming the norm in 
Europe and Asia. “What happens when 
our kids have to compete with Korean 
kids who have been using broadband for 
years?” he asked. “Korea is doing fiber to 
the basement.”

“Around the world there are 1.6 bil-
lion households, 200 million have 
broadband, only 6 million have fiber to 
the home. So there is a long way to go,” 
he added. 

“In North America, we are driven by 
competition. The lack of local competi-
tion has hurt Europe.” 

Whitman complained about the lack 
of a strong broadband policy in the 
United States. “When you look around 
the world, South Korea has led the world 
in broadband penetration since I be-
gan talking about these issues, in 2001. 
Countries in Asia have national broad-

band policies. Some countries in Europe 
do, too. Some commentators here say the 

United States is too spread out. But Ice-
land, Norway, Sweden, and Canada are 
ahead of US, even with less dense popu-
lations.

“Until it shows up in GDP 
it is not an issue. Kids in 
Korea are inventing it. The 
kids there have been working 
with multimedia-rich appli-
cations for a long time. Eu-
rope can get away with high-

er data rates on their shorter copper loop 
lengths for awhile,  on ADSL,” he noted. 

But operating costs are higher than for 
fiber, and ADSL is a short-term solu-
tion. Whitman also said Japan is adding 
more than 150,000 FTTH subscribers 
per month. Total FTTH subscribers in 
Japan exceed cable subscribers. In Ja-
pan, the main competition for FTTH 
is DSL, which is growing more slowly 
than FTTH. In Asia providers often 
market bandwidth at 100 Mbps (best ef-
fort), which is four to 20 times the DSL 
bandwidth available here. China, a huge 
market, sees broadband use growing ex-

remodel more than 50 percent of the house, we get involved 
again with structured wiring,” says Hettrick. One complica-
tion that adds to cost: Like any wiring, the fiber must meet 
fire codes. So the fiber used inside is not the same as the 
underground fiber that brings the broadband to the dwelling 
unit in the first place.

On pre-conference tour, attendees inspect KB Home’s FTTH 
development in Loma Linda.

Display inside on-site KB Home sales office highlights FTTH 
(at top of material at right), and sales staff was well trained, but 
take-away sales materials talking about fiber were sparse.

“What happens when our kids have to 
compete with Korean kids who have 
been using broadband for years?”

Banc of America Securities  principal Rebecca Eickley (left) and Hilda Legg listen to 
Eugene Eng of Verizon.
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tremely fast; triple play typically costs 
$4/month there.

Hilda Legg, former head of the federal 
Rural Utilities Service (recently renamed 
the Rural Development Telecommu-

nications Program, see www.usda.gov/
rus/telecom/index.htm) and now a Ken-
tucky-based consultant and advocate 
for rural broadband, asked along with 
Whitman about the future of our chil-

dren. “Do any of us truly anticipate the 
vast capabilities and opportunities our 
children will acquire?” she said. She also 
noted that the world is not standing still, 
waiting for us to catch up.

“Are we even in tune enough to be in charge of this 
enormous change? The telecommunications age is head-
ing our way at the speed of light. Are we ready for this 
phenomenon? Can we absorb the cultural change? Are 
we really taking advantage of this to move our econo-
my? Are you community leaders looking to partner with 
those developers willing to add value? Buyers know more 
about what they need than you do…. But where are the 
community leaders in this debate? They are not even at 
the table.”

Legg lauded the ability of Loma Linda to move from 
concept to deployment in only 9 months – a tribute to 
its leaders’ willingness to break down barriers among 
themselves, as well as a tribute to 
the system’s builder, Allied Telesyn. 
“As an economic development offi-
cial, I always liked the idea of one 
trench for all the utilities, although 
the engineers often said everything 
interfered with each other. But it is 
still easier to make the technological 
changes together than the manage-
ment changes,” she noted wryly.

Legg said that the road was open 
for all types of broadband suppliers, 
public and private. “As community 
leaders do you see broadband as a 
utility to attract business, or as a commodity? … Should 
competition be the driver of the market, and the infor-
mation age, or should the social good be the dominant 
issue? These debates are rich. But my question is, where 
are the community leaders in this debate?”

Legg asked, “What is economic development in the 21st 
century? Former Labor Secretary Robert Reich says it is 
not about cheap labor; it is about a trained work force. It 
is not hierarchal in nature; it is f latter, and team-based. 
It is not about place; everything is made everywhere. It is 
about innovation and globalization, not about our com-
panies versus their companies…. Bandwidth is an essen-
tial component. Without it, we will be just as isolated in 
the marketplace as the farm homes were 50 years ago.

“Winston Churchill said to improve is to change, 
but to be perfect is to change often. Life has changed 
in America. Will that change be equally available to all 
Americans?  The Rural Electrification Administration 
was created 50 years after Edison electrified lower Man-

hattan in 1884. Ladies and gentlemen, we in rural Amer-
ica cannot wait 50 years for broadband connections. 

“Demand is only in its embryonic stages and thus the 
potential for impact on our lives is truly unfathomable. 
The question is how can America’s communities have it 
all. They are facing a global market and one does not 
need a crystal ball to realize the explosion of technol-
ogy and that it will continue to grow. Communities must 
look at themselves differently and decide their own fu-
tures, as has Loma Linda. They must embrace change, 
they must take risks, they must educate and involve the 
residents and they must own their decisions. They must 
be somewhat like Lewis and Clark, who went toward a 

goal they could not fully see and visualize, but they knew 
they could face the challenges and dangers.”

Legg said “We are also bringing in local people to un-
derstand how to use broadband, and local governments. 
We have to focus our resources. 

“Bob Metcalf said the value of a network increases 
exponentially with the number of people who connect 
to it. Get your community services on line. Entice your 
businesses to get on line. Let’s not get inspired and then 
go home and expect that smaller communities will al-
ways be behind. You are the leaders who can make a 
difference. If we are truly going to make the US com-
petitive we must change our behavior. Much remains 
to be done. The world will not stand still and allow 
our communities to catch up. The gap is called the last 
mile but it is truly the f irst mile, where negotiations 
and uses begin. And the f irst mile is for changing lives. 
Broadband is an equalizer, a necessity. Broadband for 
all Americans by 2007!”

Hilda Legg Challenges Community Leaders

Legg: “The telecommunications age is heading our way at 
the speed of light. Are we ready for this phenomenon? Can 
we absorb the cultural change? Are we really taking ad-
vantage of this to move our economy? Are you community 
leaders looking to partner with those developers willing to 
add value? Buyers know more about what they need than 
you do…. But where are the community leaders in this de-
bate? They are not even at the table.”
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Legg admitted that broadband brings 
“all the negatives, ethical, legal, child 

pornography, but community leaders 
have a responsibility to harness the good 

and make it work for their children’s fu-
tures.”

She described in detail how Kentucky 
is using geographical information sys-
tems to target resources (see figures). 
The maps enable a public-private part-
nership. 

Michael Render of RVA agreed with 
Legg, noting that “ILECs, an unprec-

Statewide Kentucky broadband resources map. Khaki color indicates counties served by a municipal broadband service; purple is served 
by LECs, yellow by ILECs, maroon by cable, green by wireless. Counties without broadband access are unshaded (white). By county, 
the lighter shades denote underserved areas. 

Map shows the number of Kentucky households that do not have broadband now, and that have no plans to put broadband in place in the next 
12 months. White areas have no unserved households; the darkest areas have the most unserved households. The census block data comes from 
providers. The map can be used to buttress a business case for adding broadband, and possible federal lending opportunities.

Render: “The number of switched access lines could fall 
8 percent this year after 125 years of continuous growth 
that ended 5 years ago. There is a bigger risk in not doing 
something. Wall Street doesn’t understand this yet.”
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edented number,” are providing broad-
band in rural areas. He highlighted the 
risk to phone companies of standing pat. 
“The number of switched access lines 
could fall 8 percent this year after 125 
years of continuous growth that ended 
5 years ago. There is a bigger risk in 
not doing something. Analysts on Wall 

Street don’t understand this yet.”
Render said, “AT&T I think will have 

to move faster, because HDTV will 
push the need to 50 Mbps,” and that is 
more than AT&T’s planned DSL-based 
FTTN can deliver.

Render also said rural telcos have a 
marketing advantage: “They face virtu-
ally no competition, they get to every-
body with their marketing, hold bean 
suppers for prospective customers.” They 
are rewarded, he said, with take rates av-
eraging over 70 percent and as high as 
90 percent. 

Render said that having a local com-
pany provide fiber connectivity is im-
portant even to big companies that will 
have direct fiber connectivity of their 
own. “They want duel connectivity from 
totally different sources, for reliability. 
Another issue is expansion flexibility, 
and the potential for lower pricing. As 
they add people they may need to add a 
building across town and be instantly on 

Number of unserved households per square mile, at the census block level. White areas are census blocks that have broadband. Darkest 
areas have the most dense populations not served. The maps include every piece of information providers need to make a business case 
– where the water and power is, and other utilities. This aids telecom providers seeking to go into those underserved areas.

Broadband Properties president Scott DeGarmo introduces (left to right) market 
researcher Michael Render, economic development guru Hilda Legg, and Corning’s Bob 
Whitman, a founding member of the FTTH Council.

Render also said rural telcos have a marketing advantage: 
“They face virtually no competition, they get to everybody 
with their marketing, hold bean suppers for prospective 
customers.” They are rewarded, he said, with take rates 
averaging over 70 percent and as high as 90 percent. 
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the network. 
“There is also a matter of employee qual-

ity of life, including employees home early 
and working on VPNs (virtual private net-
works, connected to the company’s net-
work). Diverse locations are helped. A little 

building in a residential area now has fiber 
running by it and is more valuable.

“There are also new home-based busi-
nesses, very exotic gaming and video ed-
iting situations, bringing primary dollars 
into a community. Legg responded by re-

lating the story of a couple in Kentucky. 
“They do DNA analysis; without a high 
speed connection it took hours to get data 
from the sample back to the hospital. With 
broadband they increased their volume 
enormously.”

 Rebecca Eickley of Banc of America Securities LLC said 
she judges a community’s government talent and vision be-
fore she looks at technology, when deciding on whether to 
finance a broadband project. “We service municipalities for 
the most part, and other nonprofits; another part of the bank 
does private sector.” Hettrick’s role as Loma Linda’s champi-
on, and the responsiveness of the city’s elected officials, were 
key when it came time to put money on the table.

Banc of America Securities is financing Phase II of Utah’s 
14-community Utopia network (BBP, November 2004). 
“And hoping [the Rural Utilities Service] will come in for 6 
of the communities,” Eickley said.

“Who is your management team? That’s a really big thing,” 
she said. “There’s no way to do this without 
a champion. You need the focus and energy, 
or are you going to hire a team of consultants 
to work through the issues and get you to the 
same place?” 

Having a solid five-year plan is a key step, 
she said. The municipality’s presentation to 
the bank should be structured this way:
 Overview
 5 Year Plan
 Use of Funds
 Working capital requirements
 Investment necessary
 Management team
 Experience related to telecom
 Goods and Services
 Existing services
 Proposed services
Eickley said “Competition is a big thing, too. Obviously 

your take rates are going to be affected by the competition. 
Munis are great at building infrastructure but sometimes not 
good at selling or marketing, so often a city will need help.”

Just as with a private system, Eickley says the bank looks 
at “who the customers are going to be.”  Key questions, she 
says: “Are they satisfied with the current system? What are 
the demographics?” 

Even when the fiber will be new, the presence of an exist-
ing system, perhaps cable, can help firm up projections for a 
new system. “What about their current usage. Is it dial-up 
or broadband? How much time do they spend on-line?” Are 
they satisfied with existing services, or ready for change?” 
Are they already buying video, voice, data?

The presence of a municipal utility that already knows its 

customers is also a help. “Are you buying an existing system, 
or adding to it, or building an entirely new system? A new 
system has no track record; an existing system has better rev-
enue collection and the possibility of better forecasting.” 

Those forecasts must include more than a recitation of 
proven revenue collections, too, but the forecasts must, of 
course, be related to existing revenues and uses. The fore-
casted revenue must also be compared to the cash that will 
be needed to pay off the bonds. “Is the debt service coverage 
ratio healthy,” she asked. “Are there stable or stabilizing op-
erating expenses? What is the existing market share versus 
projected?’ And, of course, how does the municipality expect 
to meet the projections, and at what cost?”

In detail, the questions municipalities must answer for 
themselves and the bank include:
 Franchises, licensing issues
 Regulatory requirements and status
 Market competition
 Market analysis
 Marketplace description
 Industry environment
 Anticipated customers
 Pricing
 Anticipated marketing costs
There’s also the matter of security the bank can use to help 

assure payback of the loan, if something goes wrong. “New 
systems need the municipality itself to backstop the deal in 
some way – by pledging ad valorum [property] taxes, signing 
a lease agreement, using existing utility revenue. Munis can 
also bring in a [financial] partner. Trouble is that you don’t 
control the system any more.” Banks might require bond in-
surance for municipalities that are already heavily leveraged, 
adding more to costs.

Eickley also reminded officials present that few systems 
get up and running as fast as Loma Linda. And even Loma 

Financing Municipal Broadband: Advice from the Banc

Eickley: Even when the fiber will be new, the presence 
of an existing system, perhaps cable, can help firm 
up projections for a new system. “What about their 
current usage. Is it dial-up or broadband? How much 
time do they spend on-line?” Are they satisfied with 
existing services, or ready for change?” Are they 
already buying video, voice, data?
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Linda’s fast start did not prevent it from running at a 
deficit until it built its customer base. “So you’ll need 
to borrow extra, allowing for capitalized interest [the 
interest that is due on the loan early, gets rolled over 
into the principal], to pay off some early capital costs 
before the system is generating enough revenue.” Plan-
ning for a debt-payment reserve also lowers the overall 
interest rate, because it makes the chance of a default 
less likely.

She reminded officials that bonds can be issued not 
only for construction and engineering costs but also for 
staff ing, legal fees, feasibility studies, marketing cam-
paigns and even the raising of more capital. Neverthe-
less, Eickley recommended that municipalities look at 
alternatives before issuing bonds. “If you have the cash, 
you should consider cash funding. That is, do inter-
fund loans, from municipal enterprise fund accounts 
that might be cash-rich. She also said unsecured bank 
loans are always a possibility, “if you think you can get 
the system profitable quickly,” but she admitted, “Few 

banks get the idea for munis.” She also said munis 
should always investigate grants and low-interest funds 
or loan guarantees from RUS, although, “like any fed-
eral government agency they can be a little diff icult to 
work with; they need long lead time.” She emphasized 
that private equity is always a possibility, if municipali-
ties are willing to share control.

Banc of America Securities f inanced the pacesetting 
Jackson Tennessee Energy Authority f iber buildout, in 
2003. The funding was for $54 million in variable-rate 
bonds. The fiber system was new, but the municipal 
electric utility had a long history of operation. Still, the 
bank demanded bond insurance, secured by a pledge of 
revenues from electricity customers.

It also f inanced the f irst 400-mile phase of the UTO-
PIA project (which ultimately is planned to cover 1,500 
miles), for $85 million, in July 2004. The variable-rate 
bonds were backed by a bank letter of credit. To get it, 
and the lower interest rate it made possible, the bank 
got a pledge of system revenues and city excise taxes.

Rebecca Eickley says banks don’t simply hand out money. And when they do loan funds, or agree to help with a bond issue, the 
interest rate they charge depends on the risk. Here’s a roadmap to the decision-making.
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Verizon’s View
Eugene Eng, Verizon’s government 

and external affairs director for Califor-
nia, reminded officials that “No mat-
ter how much bandwidth you have out 
there, someone comes up with a way to 
fill it.” Verizon, he said, was up to the 
challenge. 

Nationwide, Verizon had passed 3.6 
million businesses and households by 
April, and created “3,000 to 5,000 [Veri-
zon-employee] jobs,” Eng said. Of those, 
900 jobs were in California, plus about 
1,000 more jobs among Verizon’s con-
struction contractors there. By April, he 
said, 240,000 premises had been passed 
in California. Within the state, Verizon 
had placed about 3,000 miles of fiber by 
April, in more than 30 communities. 
They are served out of a video headend 
in Pomona, connected to Verizon’s “su-
per headends” in Indiana and Florida. 
The Pomona headend injects local chan-
nels and programming guides into the 
video programming.

Verizon had spent about $500 million 
in California, or about one out of every 

six dollars spent on its FTTH buildout 
nationwide, even though California ac-
counts for less than a tenth of the prem-
ises passed. Overall, however, he says the 
technology used in California is about 
the same as elsewhere. “We look for ar-

eas with a lot of aerial facilities, so we 
can lash fiber to poles,” he said. “Boring 
is tough; we worry about hitting other 
utilities.” Nevertheless, construction 
costs are high in California due to en-
vironmental concerns, generally high 
labor costs, and the need to earthquake-
proof facilities.

Aside from, well, telephone poles, 
what makes a city attractive to Verizon 
for building FiOS there? “We look into 
a city’s regulatory climate,” says Eng. “It 
is very important to us that we be able to 
work with the city, look down the road 
to make an assessment on the outlook 
for a video franchise, because it doesn’t 
make sense to us to go in without the 
third leg of the triple play. Communities 
who approach us wanting to partner, we 
are much more likely to put them on the 
list.” Eng noted that “Take rate is one of 
the factors we look at” as well.

Eng said that cities should not be 
afraid to negotiate, however. “We’ve 
worked with cities on aesthetics and con-
venience. We can get it done. We were 
not perfect. We now know who the good 

contractors are. The bad ones have been 
fired. Communities know who the good 
contractors are, too.” He notes that when 
construction of the network is going on, 
“communications is key.” He pledged 
Verizon’s “close coordination with mu-

nicipalities” and condominium hom-
eowner associations. “Accountability is 
essential. We have a Verizon inspector 
on-site… and a contractor hotline” for 
reporting problems.

Eng also admitted that it took “9 or 10 
months” to negotiate the video franchise 
in Apple Valley “and that was quick, 
with a lot less issues, the quickest one so 
far of the four [video franchises] negoti-
ated in California.”

He held up as examples two of the Ve-
rizon systems that have been operating 
since early 2006 on California but added 
video only recently – City of Beaumont 
and Murrieta, as examples. The Expand-
ed Basic Package ranges from  $34.95 
to $39.95 a month. Aside from local 
channels, it includes nearly 180 digital 
channels, 47 all-digital music channels, 
and more than 20 high definition chan-
nels. Verizon’s La Conexion, for $32.95, 
carries more than 20 Spanish-language 
channels and 30 English-language chan-
nels along with the 47-channel digital 
music service. Local channels include 
Telemundo, Univision and Telefutura. 

Would Verizon co-locate in Loma 
Linda, riding on the city’s network? 
“We have talked about it earlier. I have 
been in discussion with Ontario [a city 
nearby] recently. But at this point in 
time our business model calls for us to 
own the network. That’s not to say we 
won’t change. We may look at it more 
and more as we build out. Change is al-
ways an option, especially with the kind 
of system they have built here.”

Fiber to the Pillow
Insights into the campus environ-

ment were offered by Ash Padwal, now 
at Allied Telesis Capital Corp. He was 
in charge of the data operation at San 
Jose State and of bringing broadband to 
a new dormitory complex there.

“The Campus Village Project was the 
single biggest opportunity I’ve ever had 
to accomplish a large new network, al-
though it was of course the product of a 
whole team of people and a confluence 
of events. Technology was the last of our 
considerations. We spent about three 
years figuring out what to do, and on 
campus politics,” he said.

“We look into a city’s regulatory climate,” says Verizon’s 
Eng. “It is very important to us that we be able to work with 
the city, look down the road to make an assessment on 
the outlook for a video franchise, because it doesn’t make 
sense to us to go in without the third leg of the triple play. 
Communities who approach us wanting to partner, we are 
much more likely to put them on the list.”

Would Verizon co-locate in Loma Linda, riding on the city’s 
network? “We have talked about it earlier. ... But at this point 
in time our business model calls for us to own the network. 
That’s not to say we won’t change. We may look at it more 
and more as we build out. Change is always an option, 
especially with the kind of system they have built here.”
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“We started off with San Jose State 
raising $250 million by revenue bond 
to build a new residence complex, repre-
sentative of what San Jose State is today. 
Ten years ago we were primarily a com-
muter school. As we started planning 
to rebuild the housing structure, every 
vendor in the valley lined up outside the 
door to sell us products. The campus ad-
ministration decided on something that 
could insure longevity of 30 to 35 years, 
to match the structure’s utility. Fiber was 
considered only after a lot of the basic 
analysis was done, on why we wanted to 
do what we wanted to do.

“We made the case for fiber for risk 
mitigation. It is in an urban area, with 
many apartments where people could go 
and live. The risks are volume [getting 
people to live in the new complex and 
buy services], and unit pricing – rents. 
So let’s look at what risks we are dealing 
with. We set out on an analytical path, 
figuring what we are going to build. We 
wanted to leverage the resources we had 
– what was already available within the 
university technical and academic ser-
vices – and wanted to determine future 
trends. 

We then had to make the business 
case, to justify spending the money, we 
had to show a return on investment. 
With regard to ROI, we knew we’d pay 
$3-7 million to build the network for 
3,500 residents. How and when do we 
get return on it? Traditionally universi-
ties give away data services. Cell phones 
make selling voice services not very 
profitable; 80 percent have cell phones. 
Could other parts of the university be 
paying customers?

“The university has a strategic plan-
ning group – what types of students they 
want to attract, and where they come 

from. So we could estimate the demo-
graphic of a typical student in the fu-
ture. 

“With regard to capacity utilization, 
we wanted high bandwidth service, 
but the bandwidth had to run over the 
university backbone, or we had to open 
taps to the fiber out on the street, sepa-
rate from the university. And who would 
manage this? Do we have the right talent 
to manage it? 

“Students in resident halls did not 
like the fact they were not allowed to do 
certain things with their broadband in 

dorm rooms. So they were leaving the 
dorms and choosing private apartments 
across the street. Unlike the average 
home customer, college students thrive 
on experimenting with technology 
change. Students that live in the same 
room are not talking to each other, but 
IM’ing each other. There are schools of 
thought that this is not good behavior, 
but the students think differently. While 
doing their homework they might have 
five applications running at once. Give 
them 10 apps and they’d use 10.

“So we decided speed is a key to cut-
ting risk – how fast is your network? 
Also content as a differentiator. And it 
all has to be at the lowest price possible; 
we figured we could not command a 
premium on the services for long. When 
the market is soft you throw in extras 
with the rent. When it is hot, you don’t 
have to. As for amenities, right at the top 
are the triple-play information services, 
voice, data, TV. But what else would the 
students like? Pay per view sells. Time-
shifting is a key element. Multiplayer 

Padwal: Unlike the average home customer, students thrive 
on experimenting with technology change. Students that 
live in the same room are not talking to each other, but 
IM’ing each other. There are schools of thought that this is 
not good behavior, but the students think differently. While 
doing their homework they might have five applications 
running at once. Give them 10 apps and they’d use 10.
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She reminded the audience that the 
nation’s four supercomputing centers 
have long been networked together, but 
not at what would be considered high 

speeds today. “In 1990 the telcos and 
NSFNET were at 56 Kbps, and they 

role-playing games, collaboration, retail. 
We’ll have a video game arcade for this 
fall, with or without real pool tables in 
the complex.

“So what did we deploy? We went 
with two strands of multimode fiber to 
every faceplate. That’s 40 Mbps to each 
faceplate with potential for much more. 
We plan to upgrade once every 5 to 10 
years rather than every few years. We 
give Triple Play with IP over Ethernet. 
We went from 59 telephone, data and 
video distribution closets to four. The 
server room, help desk and call center 
are all within this complex, so it is like a 
small city with a small footprint.”

More for Rural America
Julie Van Fleet, VP for government af-

fairs at FirstMile US, agreed with Hilda 
Legg that “Demographics should not de-
fine opportunity,” and that rural commu-
nities should leapfrog today’s technologies. 
“We need a strategy, we need the incentives 
and policies in place,” she added. 

Van Fleet, who worked at the San 
Diego supercomputing center and with 
CENIC (the Corporation for Education 
Network Initiatives in California), as a 
consultant on the One Gigabit or Bust 
project, said “The education and research 
community has a lot [of technology and 
need] coming. We like 100 Mbps,” and 
preferably by 2007.

Just two weeks before the conference, 

Loma Linda won the CENIC “Innova-
tion in Networking Award in Gigabit 
Applications” for its system, installed by 
major conference sponsor Allied Telesyn.

could not understand why anyone would 
want a dedicated 56 Kbps line. They said 
nobody has that much data. NSFNET’s 
backbone was 1 Mbps. Today, home 
DSL is about that. And again, that was 
in 1990. A huge Cray Y-MP in 1990 cost 
$15 million, and that was for a gigaflop 
[a billion floating-point calculations per 
second]. Now you have a gigaflop in a 
laptop for about $1,500.” She predicted 
100 megapixel resolutions in laptops by 
2015.  (She got a rise from the audience, 
but as we went to press, basic gigaflop 
laptops had dropped further in price, to 
$600. It is as if a Rolls Royce, which cost 

Van Fleet: “In 1990 the telcos and NSFNET were at 56 Kbps; 
they could not understand why anyone would want a dedicat-
ed 56 Kbps line. They said nobody has that much data. NSF-
NET’s backbone was 1 Mbps. Now, home DSL is about that.”

Over 10,000 1 Gbps drops at the Calit 
building at University of California at San 
Diego; each user has 10 Gbps available, 
and UCSD is the only university with a 
10 Gbps connection to CENIC. It has a 
40 Gbps connection to a university in the 
Netherlands. UCSD photo.

Telepresence: Photograph of a team in Tokyo on the 100 megapixel tiled wall in Calit 
auditorium, meeting virtually by streaming video at UCSD. The technology was readily 
available. The biggest problem was to get the heads of the two universities’ schedules to 
match (they are at far right in each row). UCSD photo.

Prototyping the PC display of 2015: The one hundred million pixel tiled wall connected 
at 10 Gbps, at Calit building at UCSD. Source: Jason Leigh for UCSD.
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$100,000 in 1990, sold now for $4.)
“I personally have 5 Mbps into my home 

and I know it is not enough,” she said. But 
she is not a typical user. She also noted that 
the 10 Gbps National LambdaRail had 
begun operating, “buying dark fiber from 
Level3 and lighting it with Cisco stuff. 
Fifty percent of the resources are dedicated 
to pure network research.”

Calit recently demonstrated 40 activi-
ties using 10 Gbps at a time from around 
the world. In one, a scientist in Califor-
nia used a high voltage electron micro-
scope in Japan. The Gigapxl Project, 
gigapxl.org, has been going around the 
US taking gigapixel archive images, to 
be available on its Website over the high-
speed networks. 

Where the 10 Gbps fiber goes – the National LambdaRail project, connecting the loca-
tions shown with 40 fibers each. The bandwidth potential is staggering – 3 or 4 Tbps per 
fiber with routers on the drawing boards and today’s “fine” wave division multiplexing.

Van Fleet says FirstMile is a nonprofit, 
looking for donations and partners and 
grant opportunities. It has roots at San 
Francisco State as well as San Diego state. 
“There are several technology advisory 
groups, such as entertainment and tele-
medicine,” she said. “Nominate yourself 
to sit on one of these.” See firstmile.us 
for details of the group’s activities.

Eric Frost, co-director of IT at San 
Diego State University, captivated the 
audience with his need for massive band-
width. He started as a geologist, teaching 
oil exploration. “That’s how I got into 
IT. Almost none of you have a degree in 
what you do. Oil company geology files 
can be 50 GB, in 3D stereo video, 96 
frames a second. Fiber can do that.” 

As for uses for more bandwidth, Frost 
pointed first to health-related technolo-
gies. “If you looked at the magnitude of 
what we can do, I have to take care of 
my health,” he said. “How can you in-
strument yourself? Instrument firefight-
ers so their vital signs can be monitored. 
What about soldiers? Field geologists in 
Java? … In Loma Linda, there’s a ‘smart 
house’ instrumented for elderly. We can 
create virtual environments for people 
who have sharp minds but a physical 
disability…. They could “shop” in a lo-
cal supermarket without ever leaving the 
house. Each of these things is a whole 
new set of things that can be marketed. 
You are ahead of the curve. Exploit it.”

Homeland security is a more mundane 
use. “We have 45 students in a Home-
land Security master’s program at San 
Diego State. I direct it….When the Su-
perbowl was in San Diego, we set up net-
works with FBI and others. We used 200 
times more network bandwidth than all 
7 Homeland Security command centers 
there. We accessed sensors, 512 at one 
time. For the future, think of billions 
of sensors sending data. It can be done 
only on fiber…. The Predator drone, and 
smaller ones the size of flies, satellite im-
ages, plus local sensors. They all gather 
information. Communities getting to-
gether, people being connected. …We’re 
looking at 100 terabytes of data for San 
Diego County. We have 25 TB of data 
on line you can fly through. Data mash-
ups (combinations of data from diverse 
sources) are becoming common. Data-

Eric Frost from SDSU and Julie Val Fleet of FirstMile look on as Ash Padwal, now of Al-
lied Telesis Capital Corp., talks about Fiber to the Pillow at San Jose State University.
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bases are petabytes (a million gigabytes) 
or exabytes (a billion gigabytes), for the 
whole state or the whole world. A mouse 
brain has a petabyte of data stored.”

Not even the LambdaRail had enough 
bandwidth for a post-Katrina applica-
tion, Frost said. His group processed im-
ages from New Orleans, multiple giga-
bytes at once for USGS, NOAA, and the 
Corps of Engineers. The data set was 25 
TB. “An airplane takes one 150-200 MB 
photo. You have a thousand of these. 
Process them to get the errors out, to do 
the change detection. And we can put 
data on top of this. There are likely to be 
hurricanes to happen this fall. Our re-
sponse would be much better if we could 
move data around. You have to get the 
images to machines you are doing pro-
cessing on.”

The researchers put the data set on the 
LambdaRail to get it from Louisiana to 
San Diego, knowing it would take 11 
days at 10 Gbps to make the trip. The 
fastest way was to load the data onto a 
hard drive array, buy a courier an airline 
ticket, and shuttle the data around the 
country. The Navy had to fly the images 
to Hawaii to process. Airplane couriers 
made 5 data trips in the same 11 days.

Adjuncts to Fiber
“There is no substitute for the band-

width fiber offers, and all bandwidth de-
pends on fiber for the backhaul anyway. 
But if you are looking for an incremental 
step, BPL [broadband over powerlines] 
and wireless may work,” said  Bill Mo-
roney, president of the United Telecom 
Council. “The average bandwidth is 4 
to 5 Mbps. Some systems do 10 to 20 
Mbps. In buildings you can get 200 to 

600 Mbps, because the electric wire is 
shielded so there is less interference.”

The United Telecom Council “repre-
sents critical telecom infrastructure inside 
other companies – railroads and so forth 
– that build robust, reliable networks for 
their internal use,” said Moroney.

Wireless
Tom Henderson, a board member of 

the new US Connected Communities 
Association (see the February issue of 
Broadband Properties), admitted that 

UCSD’s Frost: “How can you instrument yourself? Instrument 
firefighters so their vital signs can be monitored. What about 
soldiers? Field geologists in Java? … In Loma Linda, there’s 
a ‘smart house’ instrumented for elderly. We can create 
virtual environments for people who have sharp minds 
but a physical disability…. They could “shop” in a local 
supermarket without ever leaving the house. Each of these 
things is a whole new set of things that can be marketed. 
You are ahead of the curve. Exploit it.”

Attorneys Greg Powers (left) and Andrew Morris look on as Bill Moroney speaks about BPL.

Ready for IPTV? The local medical center’s video crew recorded the proceedings.
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nationwide, wireless networks are indeed 
popular with mayors who worry about 
fiber’s price tag. He urged caution. “The 
USCCA is small but the ideal is that we 
can help communities do broadband,” 
he said

Existing WiFi technology was never 
meant for municipal-wide networks, he 
noted. “The challenge is that you have 
to design the nets for future high-density 
traffic. What can’t you run over WiFi? 
Lots of things people say they want, in-
cluding VoIP and video. 

“And what about community security 
issues? Do you allow passersby to have 
guest privileges, to help businesses who 
have customers that need casual use of 
the network, as here in Loma Linda?  
WiFi can’t prevent against denial of ser-
vice attacks. I can find on Google and 
download software that kills any WiFi 
access point. 

It dominates the access point, keep-
ing others from getting through. How 
do you deal with it [as a municipal-
ity]? Do you roll a deputy to fix? 
What’s the cost?

He also cautioned municipal officials 
that if they do go with WiFi, wireless 
coverage is never 100 percent. “You are 
going to have blind spots. So be careful 
about public expectations. Don’t start 
expectations that they are going to get 
MTV on WiFi. Also, if you are going 
to charge for it, you need some kind of 
billing system. Free, paid, sponsored? 
Public, private? How do you want to 
service your community and is this good 
for quality of life and economic develop-
ment? Who pays for maintenance? For 
drunks hitting utility polls with access 
points on them? 

Henderson also said paid networks 
don’t bridge the digital divide. “I come 
from Indianapolis, behind the corncob 
curtain. There is a digital divide and it 
does need to be conquered. …How much 
can you charge for WiFi? Not too darn 
much. But there are revenue potentials 
– from the Chamber of Commerce, Ro-
tary, Lions Club. Use the Google model. 
Local revenue is best. You are not going 
to get national toothpaste advertisers. 

There’s no way to plant cookies to track 
potential customers.”

In summary, he said: “It can be done 
but the technology life will be short 
– maybe 5 years from now.”

Other technologies, especially 
WiMAX, could be more useful – more 
bandwidth for each user. Henderson 

said his own tests suggest WiMAX al-
lows as much as 31 Mbps for real data 
carrying, after overhead is taken into 
account. “Great for areas that are very 
sparse or very concentrated.” WiMAX 
can also replace 802.11a WiFi transmit-
ters to get the data backhaul. “You won’t 
need direct connections of radios to fiber 
or coax.”

Henderson also said amateur radio 
bands and even TV signals can be used 
for one-way datacasting. “The HDTV 
signal can contain a lot of data. At WFYI 
in Indianapolis, we got an Emmy for 
datacasting with a museum. We could 
send lesson plans. People with a little 
black box in their laptop USB port could 
receive it.”

When it comes to wireless, warned 
Rick Kitson, municipal emergency re-
sponse personnel all use different equip-
ment. As a member of the Silicon Valley 
Regional Interoperability Project (and 
public communications manager of the 
City of Cupertino), Kitson regaled the 
audience with the region’s coordination 

Existing WiFi technology was never meant for municipal-
wide networks, Tom Henderson of USCCA noted. “The 
challenge is that you have to design the nets for future 
high-density traffic. What can’t you run over WiFi? Lots of 
things people say they want, including VoIP and video.” 

Rick Kitson (left) of SVRIP, and Tom 
Henderson of USCCA.

How many engineers does it take to get emergency responders to talk together? Schematic 
of the Silicon Valley Regional Interoperability Project, SVRIP, from Rick Kitson. 
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problems. The coordination manual is 
the size of a big-city telephone directory. 
Said one: “If they can’t get it right in 
Silicon Valley, there’s no hope for mere 
mortals.” Said another, “Others have 
done this. Silicon Valley has the know-
how, but it also has the egos.”

Legal Issues
Andrew Morris and Greg Powers, at-

torneys with a municipal practice group 
in California called Best Best & Krieger 
LLP, discussed some of the communica-
tions and franchise regulations specific 
to that state. 

Said Morris: “The law treats services 
as being different. Under the state tele-
communications act, cities cannot keep 
people from doing telecom. California 

gives telcos CPCNs [certificates of pub-
lic convenience and necessity], and they 
can [do business] anyplace in the state. 
Cities can regulate rights of way, some 
aesthetics maybe, and negotiate co-loca-
tion.  

“Cable is regulated differently, county-
by-county and with city franchises. But 
California law makes it difficult for cities 
to give multiple franchises. Overbuilders 
have to serve the same area as the in-
cumbent cable folks. The justification is 
that they don’t want cherry-picking. But 
you end up with no competition because 
it isn’t practical for a second person to 
come in [because of the lower expected 
take rate].

Said Powers: “AT&T is saying ‘we’ll 
come to town and provide cable and 
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we’re not going to pay you anything be-
cause video is incidental to all the other 
things we do; we’re a phone company.’ 
There is litigation pending in California 
on this; that area of the law is in flux. 
The BrandX case [covered extensively 
in Broadband Properties last year] reaf-
firmed the FCC’s position, so cities have 
no way of regulating the Internet provid-
ers. The Williams Communications case 
here says a city or county can’t regulate 
telecommunications providers’ facilities. 
So in California it may be that a telco 
can install fiber and THEN do other 
things with the fiber. Cities have some 
ability to require conduits for fiber, or 
even the fiber itself, however.”

AT&T bypassed the issue with a spe-
cial deal it made with Anaheim. AT&T 
agreed to pay 5 percent of subscriber 
revenues, and to provide a public ac-
cess channel. Anaheim gets more if the 
courts eventually decide AT&T needs a 
franchise anyway. The 5 percent is not 
equal to the normal cable franchise fee (5 
percent of gross revenues, not just what 
the subscriber pays). AT&T and Walnut 
Creek are in litigation; the city won’t 
give AT&T an encroachment permit.

Under California mitigation fee rules, 
Powers said, if a municipality is going 
to charge a permit fee it can only be 
equal to the services provided. “So you 
can charge telcos for roadway fixes. But 
disclose fees publicly if you are going to 
charge them.” He predicted that “In the 
coming years things will get interesting 
on how shared space will be allocated, 
and used.”

Powers also noted that for the entire 
US, under the 1996 Telecommunica-
tions Act, “users of open access public 
agencies’ bandwidth are all equal. If one 
investor-owned provider wants to use 
your network, you have to allow anyone 
use it on the same terms. If you run out 
of capacity, however, you do not have to 
build more.

One questioner from the floor suggest-
ed that if the municipalities are going to 
lose franchise fees, they should protect 
themselves by going into business them-
selves. Morris agreed it was possible.

But is it preferable? The jury is still 
out for the nation as a whole. But not for 
some communities. BBP


