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A Proposal for a Privately Financed National Maglev Network for Passengers
and Freight, an Alternative to the Government Funded, High Speed Intercity
Passenger Rail Program

Executive Summary
The inevitable transport system for the U.S. is the new advanced superconducting
magnetic levitation (Maglev-2000) system invented by Drs. James Powell and Gordon
Danby, the inventors of the 1st generation superconducting Maglev system in 1966, the
first new transport system since the airplane. Their superconducting Maglev system was
developed by Japan Railways, and its passenger train holds the World speed record of 361
mph. In April, 2000 Powell and Danby were awarded the prestigious Benjamin Franklin
Medal in Engineering (recipients include Tesla and Steinmetz) by the Franklin Institute of
Philadelphia for the development of this new transportation system.
President Obama as a candidate spoke of advanced guided surface transport as part of his
vision to relieve traffic congestion, improve energy conservation, reduce pollution and
create jobs. Many of his speeches before and after the election referred to the Maglev
systems in Japan and China culminating in his high speed rail speech on April 16, 2009,
when he said, “What we need, then, is a smart transportation system equal to the needs
of the 21st century. A system that reduces travel times and increases mobility. A system
that reduces congestion and boosts productivity. A system that reduces destructive
emissions and creates jobs. . . . Now, all of you know this is not some fanciful, pie-in-thesky vision of “rebuilding America.” In several speeches, before and after the election,
President Obama spoke of connecting cities with faster rail service, “the future. It is now.
It is happening right now. It's been happening for decades. The problem is it's been
happening elsewhere, not here.” (http://www.readinessresource.net/maglev/2000.html)
The real problem is the President’s vision has been distorted and its promise broken.
Inside the Washington beltway, high powered lobbyists have tilted the playing field to
favor importing steel-wheel copies of the European high speed rail systems and to forego
the opportunity to lead the world in transport by developing and demonstrating America’s
own advanced superconducting Maglev high speed guided monorail system to share with
the World.
Furthermore the Administration’s planned High Speed Intercity Passenger Rail Program
is not fair to most of America’s citizens. High Speed Rail routes will only be in a few areas
and will only “serve few and be funded by all” through subsidies from American taxpayers.
European style high speed rail is not practical for America. For example, in France with
its very well developed and admired high speed rail system, on average, a citizen only
travels 400 miles per year (a little more than 1 round trip per year) on the country’s high
speed rail system. In contrast an average French citizen drives 7600 miles on the
highway. France is a small country with high population density, and finds it practical to
build a high speed rail system. A U.S. high speed rail system would not be economically
practical and even if it were built with more debt and taxes, it would not take a significant
amount of traffic off of America’s congested highways and airways. Statistically, the
average American drives 10,000 miles a year and flies almost 3,000 miles a year, and
travels by Amtrak only 18 miles a year.
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In a recent article by Dr. Yoshiyuki Kasai, the Chairman of Japan Railways, the operator of
the fastest and most extensive high speed steel wheel rail system in the World, and the
constructor of Japan’s Maglev line and operator of the Maglev Test Facility at Yamanashi,
recommends that “the most effective future train system for the United States would be a
maglev transit line. If such a network was in place, people in New York would be able to
participate in an early-morning meeting in Washington without the bother of having to
go to and from airports at both ends. Likewise, transcontinental maglev services could
supersede aviation networks.”
Dr. Kasai recognizes that Japan’s steel wheel High Speed Rail (HSR) is a fully mature
technology, and any advances in its technology will only be marginal. In contrast, Maglev
technology is still evolving. The 1st generation German (i.e. China) and Japanese Maglev
systems are still too expensive and limited in capability and revenue potential to be
implemented in the U.S. Like HSR, they must be government subsidized. In effect they
are like the pre-World War II DC-3 airplanes. If passenger air travel had remained at that
level, instead of evolving to modern jet airliners, air travel today would be an oddity.
Given the urgency of overarching global energy, environment, and economic security
issues coupled with worsening quality of travel in the U.S. and the compelling need to
create millions of sustainable jobs, the U.S. Government should proceed immediately to
testing the performance, construction and operating costs of Powell and Danby’s new
advanced 2nd generation (Maglev-2000) superconducting Maglev system and certifying
the Maglev-2000 vehicles as public carriers.
Powell and Danby’s Maglev-2000 system has the power to levitate and propel vehicles
that carry passengers, passengers and their autos, freight, and highway freight trucks on
roll-on, roll-off Maglev ferry vehicles at ultra high speeds (300 + mph). The Maglev-2000
vehicles can electronically switch at high speeds and do not require the mechanical and
cumbersome mechanical movement of guideway to leave the mainline for station stops.
Importantly, Maglev-2000 vehicles can uniquely travel in a levitated mode on existing
railroad tracks and railroad infrastructure that have been adapted, at very low cost, about
$6 million per 2-way mile for Maglev use. At ultra high speeds the Maglev-2000 vehicles
safely travel on elevated guideway beams. This “monorail” system can be built at
very low cost, much less than the German and Japanese Maglev and less than
the construction cost of new high speed capable alignment of steel-wheel,
steel-rail high speed railroads, similar to those used by European and
Japanese high speed rail systems that some have proposed for the U.S.
The Maglev-2000 guideway system’s low construction cost and very low
operating and maintenance costs coupled with high revenue freight carrying
capability will pay back the routes that compose a National Maglev Network
in less than 5 years. The National Network could be built using private
investment and would not require government funds and subsidies. In
contrast, High Speed Rail will require government funding to construct routes plus large
continuing operating subsidies amounting to many hundreds of Billions of dollars.
A National Maglev Network built along the rights-of-way of federally assisted highways
and on the railways as they enter built-up urban areas (first suggested in 1990 by the late
Senator Patrick Moynihan of New York) could be completed in 20 years in 3 waves of
construction. In contrast to the High Speed Intercity Passenger Rail program, the
National Maglev Project will serve all 48 States not just the 31 States served by the
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proposed 13 HSIPR Corridors. The Maglev network will interconnect 174 Large Statistical
Areas (Table 20 U.S. Statistical Abstracts) and directly serve 232 million people living
within 15 miles of a Maglev station.
Typical trip times on the Maglev Network, compared to traveling by highway driving
would be:
San Diego to Seattle
San Francisco to Los Angeles
Portland to San Francisco
Los Angeles to Las Vegas

4 hrs 30 min vs 25 hrs 15 min
1 hr 45 min vs 9 hrs 40 min
2 hrs 30 min vs 12 hrs 45 min
1 hr vs 5 hrs 30 min

In addition to much shorter trip times by Maglev, the cost of travel by Maglev would be
significantly less for passengers, highway trucks and personal autos as compared to
existing transport modes:
Passengers

Highway trucks
Personal autos

5 cents per passenger mile (PM) on Maglev, compared
to 40 cents per PM for driving by auto, 15 cents per PM
by air and 50 cents per PM by High Speed Rail
10 cents per ton mile by Maglev compared to 30 cents
per ton mile by highway
30 cents per mile by Maglev transport compared to 40
cents per mile by highway

Costs
Total government funding is limited to $600 million over 5 years for upfront
demonstration and certification activities (about 40 cents per person per year or $1 dollar
per household per year for 5 years). After that, freight capability enables building the
entire national network with private financing.
Benefits
At a 75% intercity truck transport utilization factor, the net transport savings received by
the National Maglev Network would be well over 300 Billion dollars annually, or about
$1000 per person per year and generating 15% Return on Investment for the bondholders.
The Societal and Environmental Benefits of the National Maglev Network:
First, safety and health.
Traveling by Maglev will be much safer than by highway. Today, over 5000 deaths per
year and 100,000 serious injuries are due to trucks. Highway deaths and injuries will soar
in the years ahead as the roads become much more congested. Taking trucks and autos off
the roads and carrying them by Maglev will save many thousands of lives and serious
injuries per year. Moreover, the damage done to peoples’ health by pollutants and micro
particulates in heavily traveled areas will be greatly reduced. As an auxiliary benefit, many
Billions of dollars now spent because of these deaths, injuries, and damaged health will be
avoided.
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Second, linked national security and economic productivity.
As a nation, we cannot be secure if our economic productivity is weak, while the US cannot
be secure if it depends on unstable foreign sources for critical materials, such as oil. The
National Maglev Network will substantially reduce oil consumption – 70% of US oil
consumption is currently used for transport. Building the National Network will provide
millions of new US jobs, for both domestic and export application of Maglev. Moreover,
reducing the cost of domestic transport and enabling more efficient, faster delivery of
people and goods inside the US will increase economic productivity and make our exports
more competitive.
Third, environmental benefits.
Maglev emits no pollutants and greenhouse gases, is much more energy efficient than
current modes of transport, and is very quiet with no rail, braking or engine noise.
In summary, the Maglev America Project is practical, uses existing technology, and will
provide America with tremendous social and economic benefits. The 28,800 mile long
National Maglev Network can be completed by 2030 AD. Built by private investment, it
will not require government subsidization for construction and operation.
All that is needed for the US Government to bring the National Maglev Network into being
is to fund a facility to test and certify the 2nd generation superconducting Maglev system
described in this proposal. The funding required is extremely modest, about 600 million
dollars over a 5 year period. This amounts to a per capita funding of only $2 per American
– about the cost of one hotdog. For this investment, the transport savings for the average
American will amount to about $30,000 over a 30 year period.
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The Maglev America Project – Our Highways to the Future
“This land is your land
This land is my land
From California to the New York Island
From the Redwood Forests to the Gulf Stream Waters
This Land was made for you and me” -- Woody Guthrie
Woody’s great folk song got it exactly right. It is our land, with everybody an equal partner
in its well being. It doesn’t belong exclusively to the rich and the powerful or the big
corporations. America’s land, water, air, trees, and animals – they belong to all of us.
If Woody came back today, he would be outraged at what has been done, and what is being
done now, to America’s environment and people. The Gulf Coast oil disaster is only one
example of trashing our environment for corporate profits. How about cutting off the tops
of mountains in Appalachia to remove the coal underneath, and dumping the waste into
local streams, polluting the water? How about thousands of acres of toxic ash from coal
power plants that leak into our ground water and flood our farms when it breaks out of
storage ponds? How about tons of PCBs dumped into the Hudson River bed? What about
the 7 Billion tons of carbon dioxide that America pours into the atmosphere every year,
contributing to global warming and ocean acidification? What about the 40,000 deaths
and hundreds of thousands of serious injuries on our highways every year, which cost us
hundreds of Billions of dollars annually? What about the health damage and shortening
of lives due to pollutants and micro particulates emitted by the cars and trucks on our
highways?
While Woody would be outraged about the damage done to America’s environment and
people, he would be absolutely terrified at what’s ahead if we do not act soon to prevent it.
Let’s focus on transportation. It is absolutely critical to our national security and standard
of living. Without our oil fueled cars, trucks, planes, trains, and ships, we would be back
in the 1700’s with horses, wagons, rafts and sails. What lies ahead if we stick with oil
fueled transport? The realities are pretty scary.
Reality #1 Conventional oil will be extremely scarce and expensive
World oil production has plateaued at about 90 million barrels per day, and soon will start
to decline. The demand for oil from developing countries like China and India is rapidly
increasing, causing them to compete very strongly for the ever scarcer and more expensive
oil. Today, the average American consumes 25 barrels of oil per year, while the rest of the
6.7 billion people in the World average only 3.6 barrels per year. When their consumption
increases by only 30% to 4.7 barrels per year, America’s oil share goes to zero. $10 a
gallon at the pump? We should be so lucky!
Reality #2 Synfuels from coal, oil shale, tar sands, natural gas, etc. are the
only way we can continue to use our internal combustion engine powered
autos, trucks, airplanes, trucks and ships.
Expecting biofuels to meet our liquid fuels need is not practical. Today, hundreds of
millions of people go hungry because there is not enough arable land to feed them. By
2050 there will be 9 billion people in the World, not the 7.0 billion there are today. Soil
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fertility is degrading, water tables are dropping, the ocean is acidifying, drought areas are
increasing – we will be fortunate if we can avoid mass famine, let alone make biofuels.
Today, America has 300 million people and 300 million acres of farmland, approximately
1 acre per person for food production. We consume 600 gallons of gasoline and diesel fuel
per person per year. For our autos and trucks to produce ethanol from corn with a net
energy equal to the 600 gallons per year of gasoline and diesel fuels would require 7 acres
per person, almost the whole area of the continental 48 states. We don’t have the land!
Biofuels can only supply a very small fraction of our transport fuel needs.
Hydrogen fueled cars and trucks? A fantasy! Not only does it take an enormous amount
of electric energy to make enough hydrogen to equal the fuel value of gasoline and diesel
we burn today – 1000 new nuclear reactors, each of 1000 megawatts generation capacity
– the safety and security problems are unsolvable. Imagine driving 70 mph in bumper to
bumper traffic, with each car’s hydrogen tank – either gaseous hydrogen at 5000 psi, or
liquid hydrogen at 420 degrees Fahrenheit below zero – having the explosive force of 500
pounds of TNT if it escapes in an accident, mixes with air, and detonates. Not only would
the car it’s in explode, but also neighboring cars.
Even worse, imagine a terrorist stealing a hydrogen fueled car, attaching a small
penetrator device to the hydrogen tank that punches a hole in the tank, and detonates the
resulting hydrogen-air mixture. The penetrator device could probably be bought on the
black market. The terrorist could park the car in an underground garage, a shopping mall,
or a busy city street. When the tank detonated, the shredded parts of the car would kill
everybody in the vicinity, and cause a spreading cascade of explosions in neighboring
hydrogen fueled cars. With time out for a lunch break, the terrorist could set off 2 or 3
cars a day.
Synfuels from coal, tar sands and oil shale are practical and affordable and have been
produced in a number of countries for many years. For many years, Canada has produced
one million barrels of syncrude daily from the tar sands in Alberta.
World leaders call for an 80% reduction in global carbon dioxide emissions by 2050 AD.
This is impossible if we continue with oil fueled transport. An 80% reduction corresponds
to reducing the present World emissions of 25 Billion tons per year down to only 5 Billion
tons annually. If the World transitions to synfuels, and its average per capita transport
usage in 2050 AD is ½ that of today’s value, transport emissions alone would be 60
Billion tons per year.
If this happens, there will be no hope of stopping massive global warming, the ocean will
acidify to the point that most marine life dies, and most of the World’s species will go
extinct, probably including humans.
Reality #3 The World must transition soon to electric transport, based on
electric autos, trucks and 2d generation Maglev.
Electric autos and trucks would be used for short local trips. The new Chevy Volt
automobile, for example, will be able to go 40 miles between recharges. 2nd generation
Maglev can transport passengers, autos, trucks and freight for long distances, at high
speeds to convenient, easily accessible stations near their final destinations. Autos and
trucks will simply drive off the Maglev vehicle and go by highway to their destinations,
passengers will use public or private transit.
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High Speed Rail (HSR) is currently being touted as America’s path for future transport,
but it is an unsustainable proposition. It requires massive government subsidies for
construction and operation, and is very expensive for travelers. It cannot carry trucks,
autos, and freight, only passengers. It will not meet our future transport needs. Today,
the average American takes a round trip on Amtrak every 24 years. Even in countries like
France and Japan with fully developed High Speed Rail service, HSR provides only a small
fraction of transport needs. The per capita HSR travel in France is only 400 miles
annually, about 1 round trip per year. The per capita annual driving distance in France is
7,600 miles, 20 times greater than the HSR travel distance. The average American drives
10,000 miles annually. Even if the traveler were to equal the French HSR distance, which
is very unlikely given the much lower population density and much greater size of the
United States, compared to France, HSR would do virtually nothing to meet America’s
future transport needs.
If we want to prevent environment catastrophe from synfuels, America must very soon
begin the transition to electric autos and Maglev. To carry out this transition, we have
proposed the program called the Maglev America Project (MAP), which we describe
below. The necessary technology already exists, and the required materials and
manufacturing methods are commercially available. MAP is best described in terms of the
answers to the following questions.
1. What is the Maglev America Project?
2. Why is it important?
3. Where and when will it be built?
4. What are its costs and benefits?
To answer the first question, the Maglev America Project (MAP) will construct a 28,800
mile network of high speed Maglev routes that interconnect all of the 174 metropolitan
areas in the U.S. with populations of 250,000 persons or greater, as determined by the
U.S. Census Bureau. All 48 States in the lower continental U.S. will be served by MAP.
74% of the 304 million persons in the U.S., plus 10 million more in the Canadian cities
Toronto, Montreal, and Vancouver, will live within 15 miles of a convenient Maglev
station, from which they can travel at 300 mph to any other Maglev station in America.
Passengers, highway trucks, passengers with their personal autos, and freight containers
will all travel on the National Maglev Network.
MAP will be America’s new “Interstate Highway” system for the 21st Century, with the
advantages that it will be faster, cheaper and environmentally much better than our
present Interstate Highway System. It will drastically reduce our dependence on foreign
oil consumption, substantially reduce greenhouse gas emissions, save many thousands of
lives now lost on the highways each year, prevent hundreds of thousands of serious
injuries, improve public health by eliminating pollution and micro particulates from cars
and trucks, and brake dust from commuter and light rail operations, reduce congestion
and eliminate delay due to adverse weather. Plus, it will be much more comfortable to
travel by MAP – no road, rail, braking, or engine noise, no bumpiness and lots of very
comfortable sitting room for the traveler. It will save many hundreds of hours of
commuting time, be extremely reliable, and much less stressful than traveling on our
existing transport systems. In MAP, people will travel at high speeds to convenient, easily
accessible stations near their final destinations. Autos and trucks will simply drive off the
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Maglev vehicle and go by highway to their destinations; passengers will use public or
private transit, or they may drive off their own cars that travelled with them.
The answers to the second question, “Why is the Maglev America Project important?” is
simple. There are only two transport options for America in the decades ahead. Either we
continue with our present oil fueled transport vehicles, using synfuels from coal, tar sands,
oil shale, and natural gas, etc., or we transition to electric transport with the National
Maglev Network.
Synfuels will lead to environmental catastrophe, maybe not within the lifetimes of
America’s older citizens, but very likely within the lifetimes of our young children. Do we
really not care what happens to them? Judging from the collapse of many ancient
societies that over exploited and wrecked their environments, like the Mayans and others,
very often the existing population doesn’t care. We hope that today, America and the rest
of the World does care, and will chose to transition to electric transport before it’s too late.
In choosing electric transport, it is important to realize that besides ensuring a sustainable
society and avoiding environmental disaster, there will be major economic, social, and
personal benefits in doing so, with the benefits far outweighing the transition costs.
Answering the third question, “Where and When will it be built?” requires more detail.
The short answer to When? is “as soon as possible.” We have laid out a program to test
and build the 28,800 mile National Maglev Network, with all segments completed in 20
years from Start. On an emergency basis it could probably be built faster, probably in half
the time. The important thing is to start now, and not procrastinate.
The MAP project is laid out in phases, with each phase taking 5 years. The first phase
involves finishing the development and certification of the 2nd generation Maglev-2000
system. No technology breakthroughs are needed. The materials and manufacturing
methods for the various components of the Maglev-2000 system are already proven and
suitable for large scale production. What is needed is to assemble and test full scale
prototype vehicles at operational conditions, certifying their safety and reliability, so that
implementation of the actual system can begin. The research in Maglev has already been
done, and its feasibility has been proven. The next step is engineering improvements for
greater capability.
Assuming Phase 1 would be completed by 5 years. Planning for the subsequent
construction phases 2, 3, and 4, obtaining environmental and regulator approval, working
out arrangements with private investors, who would put up the funds for construction of
the Maglev Network, etc., would be carried out in parallel with the testing and
certification activities in Phase 1.
Before proceeding with a description of the next 3 Phases of the MAP program, which
would construct the Maglev Network, it is helpful to discuss the nature of the highway
traffic increases that the Federal Highway Administration anticipates over the next 25
years.
First, the U.S. population, some 287 million people in 2002 AD, currently 310 million
people in June, 2010, is projected to increase to 390 million by 2035 AD, an increase of
over 100 million people in just 33 years. This and the increase in GDP will put enormous
stress on America’s present highway system, as illustrated in Figures 1A and 1B.
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Figure 1A and 1 B
Peak-Period Congestion on the National Highway System

In 2002 only a small fraction of the U.S. Interstates were highly congested (The Federal
Highway Administration definition of highly congested is that the ratio of traffic flow to
traffic capacity is greater than 95%, resulting in slow bumper to bumper movement). By
2035 AD, a large fraction of the U.S. Interstates in the more densely populated states will
be highly congested.
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Average Daily Long-Haul Freight Traffic on the National Highway System:
Comparison of 2002 with 2035
Figure 2A and 2B
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Ton-Miles of Truck Shipments by State: 2002 Map and Data Table

In 2002, there were only a few highway sections where the truck flow approached 20,000
vehicles per day. By 2035, again due to the increase of 100 million in the US population,
and the increased GDP, there are many highway sections where the truck flow is
considerably greater than 20,000 vehicles per day. In some segments, truck traffic flow is
approaching 50,000 vehicles per day. Think of a flow of 40,000 vehicles per day in a 2
way highway. That’s equal to 1 truck passing you every 4 seconds if you stand beside a
highway lane, and a truck every 2 seconds if you count the truck on the other side of the
highway.
Ever wonder how much damage those trucks do to our highways, and how much we have
to pay every year to repair the damage? According to a Highway Research Board study,
one legal heavy (40 ton) truck does as much damage to the highway as 9600 automobiles
(1). Think of 40,000 trucks per day in 2035. That’s as much damage as 384 million
automobiles would cause to the highway you are standing next to.
How much does it cost to repair the highway damage done by trucks? According to
another DOT study (2), one heavy truck mile of travel costs $0.41 per year to repair the
damage. In the U.S. in 2007, total heavy combination travel was 145 billion truck miles
(3). At 41 cents damage per truck mile, that’s 60 billion dollars every year, just to fix the
highway damage that trucks cause!
Want to further understand how much Americans pay for truck transport? In 2001,
America’s total expenditures for truck freight transport by highway trucks were 457 Billion
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dollars.(4) Of this, 309 billion dollars went for intercity truck transport with the other 148
billion for local truck transport. How much would that be today, with inflation and a
bigger population? In 2001, the U.S. population was 285 million, today, in 2010, its 310
million.(5) The GDP deflator corrects for inflation, so that products and services can be
expressed in constant dollars, not current ones that decrease in value as time goes on. In
2010 the GDP deflator is 1.21, taking 1.21 2010 dollars to buy the same things with one
2001 dollar.(6) The ratio of 2010 population to 2001 population is 310/285, or 1.09.
Accordingly, correcting for inflation and the greater US population would take 457 x 1.09 x
1.21, or 603 Billion dollars for truck transport in 2010 at the same real GDP per capita.
That’s a lot of money, but there’s still more to come. Of the 43,000 highway traffic
fatalities in the U.S. in 2004, 5200, or 12%, were killed in crashes involving large trucks.
An additional 116,000 people were injured in the crashes. (7) Besides the human costs of
these deaths and injuries, there are enormous economic costs, projected at more than 200
billion dollars annually. At the fraction of 12%, this amounts to more than 25 billion
dollars annually.
Adding the costs of highway transport, highway damage, and deaths and injuries, the total
cost of highway trucks is approximately 700 billion dollars annually. And that doesn’t
include the cost of health damage from the pollutants and micro particulates emitted by
Diesel trucks. Studies estimate that people living in high truck traffic areas suffer
extensive health problems – lungs, hearts, etc. – with their lives shortened by as much as 2
years. It is difficult to quantitatively project these health costs, but they clearly are
enormous, many more billions of dollars.
So, America pays a high cost for truck transport – approaching a trillion dollars per year,
today, and well over a trillion dollars annually by 2030 AD, as measured in today’s dollars.
The projected U.S. population in 2030 will be 373 million, compared to 310 billion per
day, and the real GDP per capita, which has grown by 30% over the last 20 years 1990 to
2010, will hopefully keep growing.
Lots of boring numbers, to be sure, but they deliver a very serious message:
Message #1. We must have very large amounts of truck freight transport to sustain our
standard of living. Railroads, while much cheaper per ton mile, simply cannot do the job.
Even though railroad costs per ton mile are 1/10th of that of truck transport, they do not
carry high value freight. Despite the much higher costs per ton mile for truck transport,
America spends 10 times as much on trucks for freight hauling as it spends on railroad
freight.
Message #2. Unless we find a practical way to get a large portion of truck traffic off the
highway, in 2030 America will spend an enormous sum on truck operating costs and
highway damage, along with a great cost in fatalities, injuries, and damage to the health of
its population. Moreover, the greatly increased congestion delays and its costs, which are
not included above, will cripple our national productivity.
Message #3. There is a way, to accomplish Message #2 – transport of highway trucks by
Maglev. Transport costs are much less and highway damage, fatalities, injuries, and
health problems are greatly reduced. Moreover, our oil use will be greatly reduced, and
greenhouse gas emissions curtailed.
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Very important is the amount of truck shipments correlated by State, as illustrated in
Figure 3. The states with the greatest ton-miles of truck shipments are California, Texas,
Florida, Illinois, Indiana, Ohio, Pennsylvania, Tennessee and Georgia. This data, together
with the truck flow data in Figures 2A and 2B, guides where the Maglev routes should be
located.
Also very important is where the U.S. population is located. As shown in Figure 4, most of
the principal population centers are distributed along the East, West and Gulf Coasts, and
in the States bordering the Great Lakes.

Phase 2, termed the “First Maglev Wave”; would be built in 5 years, starting at the
beginning of 2016. Figure 5 shows the East and West Coast Networks built in the first
Maglev wave. The first wave would serve 26 States in the lower 48 Continental U.S., plus
Vancouver, Montreal, and Toronto in Canada. Total population in the States served is 227
million. Of this population, 146 million would live within 15 miles of a Maglev Station,
from which they could reach any other station in the East and West Coast Networks in a
few hours.
A total of 6230 Maglev route miles is built in the first wave. This corresponds to 25,000
people per route mile who live within 15 miles of a Maglev station. At a construction cost
of 25 million dollars per 2-way route mile, the construction cost per person directly served
– “directly served” means living within 15 miles of a Maglev station – is only $1000
dollars. As discussed later, this is an extraordinarily attractive deal. Not only do the
Maglev riders not have to pay for the construction of the Maglev routes – they will be
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privately financed – but they will save at least $1000 dollars per year in transport costs by
riding Maglev. Over a 30 year period, they will save $30,000 and not have to subsidize
the Maglev Network. Compare that to building a High Speed Rail Network. The
population served would be much smaller, and those riding the proposed High Speed
Intercity Passenger Rail Network would pay much more than other modes. Plus, all U.S.
taxpayers would subsidize the Rail Network, even though most would not be able to use it,
which would be very unfair.

Figure 5: First Maglev Wave to be Completed 10 Years from Start
Maglev Network

States In Network

Population of States
in Network
(millions)

East
Coast/Midwest
Network

Population Living
Within 15 Miles of
Maglev Stations
(millions)

Route Miles in
Network

45
175.8
102.9
4,224
MN, WI, IL, IN, OH,
(includes Toronto,
(includes Toronto,
PA, NY, MA, VT,
Montreal)
Montreal)
NH, MN, ME, RI,
DE, MD, VA, DC,
NC, SC, GA, FL plus
Toronto &
Montreal
West Coast
CA, NV, OR, WA &
50.9
43.5
2006
Maglev Network
Vancouver,
(includes Vancouver)
(includes
Canada
Vancouver)
Total for First
26 States Plus
226.7
146.4
6230
Maglev Wave
Toronto, Montreal
(Both Networks)
& Vancouver
65 % of population in States Served by the Networks live within 15 Miles of a Maglev Station
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Figure 6 shows the second Maglev Wave, which would be built starting in 5 years at the
end of the 10th year and completing at the 15th year of the program. Three transcontinental
routes would be built to connect the East and West Coast Maglev Networks, plus 5 NorthSouth routes.
The number of states in the National Maglev Network would increase to 45, plus
Vancouver, Toronto, and Montreal in Canada. 310 million people would live in the States
and Canadian cities served by the Network, with 210 million people directly served – that
is, living within 15 miles of a Maglev station. 12,600 Maglev route miles would be built in
the second Wave, bring the total to 18,600 miles. 65% of the total population in the served
States and Canadian cities would live within 15 miles of a Maglev station.

Figure 6: Second Maglev Wave to be Completed 15 years from Start.
Maglev Network
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Figure 7 shows the third and final 5 year Maglev Wave, which would be built starting at
the 15th year, and proceeding through the 20th year from program Start. A 4th
transcontinental Maglev route would be built along U.S.-40, plus various routes to provide
more efficient interconnections between the routes built in the 1st and 2nd Maglev Waves.
The 48 US States, plus Vancouver, Toronto, and Montreal, would now be served by the
28,800 mile National Maglev Network, with a total population of 315 million people. Of
that 315 million, 232 million of the population served, would live within 15 miles of a
Maglev station.

Figure 7: Third Maglev Wave to be Completed 20 years from Start
Maglev Network
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In general, the smaller Metropolitan areas, e.g., those with a population of a few hundred
thousand people, will have 1 or 2 Maglev stations that serve their area. The larger areas,
e.g. Seattle, Dallas, Chicago, Los Angeles, New York, etc., will have multiple stations that
serve their area, with the number of stations depending on the size of the metropolitan
area. Each station will be connected to all of the other Maglev stations in the high speed
intercity Maglev Network.
Inside a given metropolitan area, Maglev will also provide local transport service, using
existing RR trackage that has been adapted for Maglev travel. The adaptation is simple
and cheap, consisting of attaching thin panels that contain loops of ordinary aluminum
conductor to the RR cross ties. Maglev vehicles can then be magnetically levitated above,
and propelled along, the existing RR track to serve local stations in the metropolitan area.
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Conventional trains can continue to use the RR trackage, given appropriate scheduling.
The cost of adaptation is small – only about 6 million dollars per 2-way mile. Adaptation
of existing RR tracks for Maglev travel can be quickly carried out without interfering with
or disrupting existing conventional train schedules, and without expensive disruption of
existing infrastructure.
Construction of the high speed 2nd generation Maglev-2000 intercity guideway would be
simple and quick, with a minimal amount of field construction, in contrast to High Speed
Rail and the 1st generation Maglev systems. High Speed Rail requires a very deep, on the
order of 14 feet in depth, very stable, very straight and level on-grade roadbed. This
involves a great deal of field construction, which is highly disruptive. Moreover, the ongrade roadbed must be fenced off from access, like the High Speed Rail lines in Europe
and Japan.
The elevated guideways for the 1st generation Japanese and German Maglev systems do
not require fencing, but do require extensive and expensive field construction, with
considerable disruption to existing nearby infrastructure.
In contrast, the Maglev-2000 guideway beams are prefabricated in factories, and shipped
to the construction site by truck, rail, or along an already operating guideway. The
prefabricated 100 foot long beams already have the aluminum loop panels and other
equipment attached to them at the factory prior to shipment.
At the construction site, pre-poured concrete
guideway beams have already been put in place.
arrive at the construction site, they are quickly
pre-poured footings, and the various electrical
out.

footing for the piers that support the
When the prefabricated beams and piers
erected by conventional cranes onto the
connections between the beams carried

The Maglev-2000 routes can be rapidly constructed. Based on a 2 hour time period to
place a guideway beam on a pier, and 4 construction teams at the construction site, with
each team having a crane, a 2 shift per day schedule could construct 2 miles per week of 2way Maglev-2000 guideway. This corresponds to 100 miles per year. The first Maglev
wave of 6800 miles over a 5 year construction period would have an average construction
rate of 1240 miles per year, 12 construction crews could do the whole job. In practice,
because of the desire to engage local construction companies, there probably would be
more construction crews operating at 8 hours per day and 2 cranes per site. In any case,
the field construction requirements will be relatively modest, both in terms of cost, and in
personnel.
At 25 million dollars per 2-way mile, the projected cost for the Maglev-2000 monorail
guideway, the construction cost of the first Maglev Wave would be $150 billion dollars,
about 30 billion $ per year. To put this in perspective, the US consumes approximately
180 billion gallons of gasoline and diesel fuel annually. The 30 billion dollars is equivalent
to only 16 cents a gallon – a real bargain, considering it will be much cheaper to travel by
Maglev than to drive.
To this construction cost must be added the cost of the intercity Maglev-2000 stations.
The amortization cost of the Maglev-2000 vehicles is best included in the operating costs
for transport on the Network, since the number of vehicles required will depend on the
volume of traffic.

18

When the 3rd Maglev-2000 Wave is complete, the total guideway construction cost of the
28,800 mile National Maglev Network will be approximately 700 Billion dollars at an
average construction cost of $25 million dollars per 2-way mile. All of the 174
metropolitan areas in the 48 continental US states will be served. Conservatively
assuming 2 Maglev stations per metropolitan area – many areas will only need 1 station –
and 20 million dollars per average station cost, again very conservative, the station cost
would be about 60 billion dollars, bringing total system cost to about 760 billion dollars,
including the various necessary odds and ends.
This 760 billion dollars would be provided by private investment, probably by government
guaranteed bonds, at an average rate of about 76 billion dollars annually. Taxpayers
would not provide any of the invested capital.
What are the revenues and benefits of the Maglev America Project? First, let us consider
the revenues. The U.S. currently spends about 1500 billion dollars per year on direct
transport cost, or 30 trillion dollars over a 20 year period to 2030 AD – 40 times greater
than the construction cost of the National Maglev Network. However, if we continue to
rely on our oil fueled autos, trucks, planes, and trains, the actual cost will be much greater.
First, the US population will increase from today’s (2010 populations of 304 million
people to 373 million people by 2030). Second, the cost of fuel will be much greater as
world supplies dwindle, and countries like China and India get a bigger share of the
shrinking oil pie. Third, the real US Gross Domestic Product (GDP) per capita – the
measure of our average standard of living – will hopefully grow.
The real US GDP per capita in 1990, 20 years ago, was $32,000 per person, measured in
2005 dollars. Today, again measured in constant 2005 dollars, the real GDP per capita is
$43,000 per person, a gain of 1.5% per year over the 20 year period.
This translates into a substantially higher average standard of living from that of 20 years
ago. Remember, that is the average – some people are much better off, while lots of others
are worse off. Americans expect their standard of living to grow with time. If it doesn’t,
they get angry. Assuming that the real standard of living grows by 1.5% over the next 20
years to 2030 AD, the real GDP per capita then will increase to $58,000, again measured
in constant 2005 dollars.
Sounds great, if it happens. Now what does that increasing population and increasing
GDP per capita mean for transportation outlays? In the last year of which outlay data is
available from the US Statistical Abstracts, 2001, the US spent 309 billion dollars on
intercity truck transport. As the populations grows from 285 million people in 2001 to
373 million in 2030, and as their real GDP per capita grows from $39,800 in 2001 to
$58,000 in 2030, the intercity truck outlay will grow from $309 billion in 2001 to $500
billion. This assumes the same oil fueled truck technology in 2030 as we have today. In
practice, the intercity truck outlay will be considerably greater than $500 billion, because
of the rapidly escalating cost of diesel fuel and gasoline.
So, assume that in 2030 the 28,800 mile National Maglev Network carried only intercity
highway trucks with their loads – no passengers, autos, or freight containers normally
carried by railroad. What would be the annual transport savings for the US, as measured
in constant 2005 dollars?
For diesel fueled intercity trucks on the highway the operating costs, including truck
maintenance, amortization, energy, personnel, traffic scheduling, etc., are about 30 cents
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per ton mile transported. For trucks carried on the National Maglev Network, the
operating costs would be about 10 cents per ton mile.
Accordingly, the annual savings in intercity truck transport outlays would be 20 cents per
ton mile carried, or two thirds of the $590 billion it would cost if they all drove by highway
instead of taking Maglev. That’s an annual savings of 390 billion dollars! From that, must
be deducted the return on investment (ROI to the private investors that put up the $760
billion dollars to build the National Maglev Network. At 10% ROI, the net savings in truck
transport would be 314 billion dollars annually. At 15% ROI – remember, these are
government guaranteed bonds, for which 15% seems high – the net savings would still be
very large, 238 billion dollars annually.
However, there are additional sources of revenue for the National Maglev Network. These
include passengers that would otherwise be flying or driving, passengers traveling with
their autos, and freight containers. These sources can provide over 200 billion of
additional revenue per year, making the total transport net savings enabled by the
National Maglev Network more that 238 + 200 or 438 billion dollars annually, assuming a
15% ROI on the construction cost of the Network.
The above projections assume that 100% of the long distance transport of trucks,
passengers, autos, and freight containers in 2030 AD is carried by the National Maglev
Network. Obviously, this will not be the case. However, because of the lower cost, faster
travel times, greater convenience, and environmental benefits, it appears very likely that
the percentage of US long distance travel that takes place in the Maglev Network will be
very high, say in the range of 70 to 80 percent at least.
At a 75% utilization factor, the net transport savings received by the National Maglev
Network would be well over 300 billion dollars annually, or about $1000 per person per
year. Faster, better, cheaper travel – what could be more desirable?
What are the societal and environmental benefits of the National Maglev Network, which
are even more important than the economic benefits?
First, the area of safety and health. Traveling by Maglev will be much safer than by
highway. Today, over 5000 deaths per year and 100,000 serious injuries are due to
trucks. Highway deaths and injuries will soar in the years ahead as the roads become
much more congested. Taking trucks and autos off the roads and carrying them by Maglev
will save many thousands of lives and serious injuries per year. Moreover, the damage
done to peoples’ health by pollutants and micro particulates in heavily traveled areas will
be greatly reduced. As an auxiliary benefit, many Billions of dollars now spent because of
these deaths, injuries, and damaged health will be avoided.
Second, the linked areas of national security and economic productivity. As a nation, we
cannot be secure if our economic productivity is weak, while the US cannot be secure if it
depends on unstable foreign sources for critical materials, such as oil. The National
Maglev Network will substantially reduce oil use – 70% of US oil consumption is currently
used for transport. Building the National Network will provide millions of new US jobs,
for both domestic and export application of Maglev. Moreover, reducing the cost of
domestic transport and enabling more efficient, faster deliver of people and goods inside
the US will increase economic productivity and make our exports more competitive.
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Third are the environmental benefits. Maglev emits no pollutants and greenhouse gases,
is much more energy efficient than current modes of transport, and is very quiet with no
rail, braking or engine noise.
In summary, the Maglev America Project is practical, uses existing technology, and will
provide America with tremendous social and economic benefits. The 28,800 National
Maglev Network can be completed in 20 years from Start. Built by private investment, it
will not require government subsidization for construction and operation.
All that is needed for the US government to bring the National Maglev Network into being
is to fund a facility to test and certify the 2nd generation Maglev system described in this
proposal. The funding required is extremely modest, about 600 million dollars over a 5
year period. The amounts to a per capita funding of only $2 per American – about the
cost of one hot dog. For this investment, the transport savings for the average American
will amount to about $30,000 over a 30 year period.
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