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Commuters stuck in creeping tra ffic are bound to
wonder: If streets and highways are this clogged when
the nation has 300 million people, how will 400 million
ever get around?

Blackouts in cities such as New York, Cleveland and
Detr oit in rece nt ye ars raise
questions about what will hap-
pen when aging electrical grids
can't se nd eno ugh power to
heat and cool more people.

P lanners looking at the
boom tow ns spr e ading acr o ss
the So uthweste rn dese rt ar e
asking: Where's the wate r
going to come from?

The USA is growing more rap-
idly than any other developed
nation and is projected to gain
an additional 100 million people by 2040. That will put
new pressure on a public infrastructure that's already
stretched thin.

As sc ientists, engineers, builders and public officials
grap ple with how to accommodate the nation ' s
unprecedented growth, small steps being taken today
could chip away at the challenge. The focus: technology
that could revolutionize how traffic moves, power is
generated and transmitted and water is recycled, as
well as where homes are built.

The challenge is daunting: At to day's consumption
rates, the nation will need another 280,000 miles of
highway, and 78 million more cars and trucks will jam
r oads by 2040, accor ding to the Fed e ral Highway

Administration and the Center for Environment and
Population, a non-profit research and policy group in
New Canaan, Conn.

Based on current energy use, the country will need to
build more than 500 medium-sized power plants to
generate the extra electricity the USA will use by 2030,
according to the Energy Information Administration, the
statistical arm of the Department of Energy

If the USA's per-capi-
ta water use for home,
industry and agri cul-
ture remains 1,500 gal-
lons a day, it will need
another 150 billion gal-
lons each day -- about
thr ee times wh at
California now con-
sumes.

Sig ns of tec hnology
be ing harnessed to
address such issues are

emerging across the nation. Along some highways, elec-
tronic transponders and overhead sensors that instant-
ly deduct money from motorists' accounts have begun
easing gridlock by dramatically reducing chokepoints at
toll plazas.

Other, less visible innovations also are underway:

uP ower sub stations need ed to sate the nation ' s
hunger for electricity are being placed underwater
and underground. Parks are being built above them
to maximize green space.

uWater purification projects are turning sewage into
water that's almost fit for drinking. T he recycled
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water can be used by industries, and to water parks
and golf courses without depleting rivers and lakes.

uTo lure people out of their cars and onto buses, trans-
portation agencies are using wireless technology so
riders can stay linked to the Internet during th eir
commutes.

"Technology is going to be absolutely essential" for the
nation to absorb growth, says Tom Daniels, professor at
the University of Pennsylvania's department of cit y and
regional planning. "There are three main challenges: One
is energy, second is transportation and the third is going
to be water."

No doubt, says Victoria Markham, director of the Center
for Environment and Population. She notes, however, that

technology also can encourage more energy and water
use as people buy more cars, washing machines and elec-
tronic equipment. She says per-capita energy use has
increased during the past decade.

Even so, she says, a public that is increasingly focused on
the environment is pressuring industry and government
to produce goods in a more energy-efficient way.

"There is more of a groundswell of interest on the part
of the average person in caring how much energy and
water they're using," Markham says. "For the first time,
they're starting to see the average American's impact on
climate and the environment."
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Streamlining road travel

Moving ever increasing numbers of people without par-
alyzing gridlock is a stiff challenge for big cities around the
world. This year, German engineering and ele ctronics
giant Siemens AG released a report on the strains that
growing populations put on major cities.

"With all the other issues in health care, education and
crime, one of the biggest on their plates is transportation
and congestion in their cities," says Ken Cornelius, chief
executive of Siemens One, a U.S. subsidiary that works
with airports, cities and hospitals. "It's becoming more
and more of a problem and it's an expensive problem to
fix."

Technology already has created commuting flexibility
by allowing pe ople who have computers to work from
anywhere, easing rush-hour congestion a little. Making
more profound changes are toll roads and express lanes
that charge solo drivers steeper rates at peak hours, meas-
ures designed to keep traffic moving and encourage car-
pooling and using public transit.

As pay-to-drive becomes the norm in more metropoli-
tan ar e as, road age ncies are le arning how to collect
money without slowing traffic. Transponders in car wind-
shields transmit signals as they go through toll plazas or,
better yet, whiz past overhead scanners in Chicago, on the
New Jersey Turnpike and in the Austin area.



"Toll plazas used to be bottlenecks," says Jack Finn, sen-
ior vice president of HNTB, a national engineering firm
based in Kansas City, Mo. "We're converting old toll
plazas, ripping out some of the booths. ... It's taken a long
time to catch on but it's a much more efficient way to
move people."

Other innovations:

uOn a new elevated, three-lane toll road where lanes
reverse direction during rush hours in and out of
downtown Tampa, every car must have a toll tag.
Drivers who don't have tags get 24 hours to pay
online. If they don't, they'll receive a violation notice
by mail based on photos taken by highway cameras.
Traffic keeps moving because no car has to stop to
pay.

uTransportation agencies are using websites to post
live camera feeds of traffic. Traffic alerts sent by e-
mail can be picked up on cellphones and BlackBerrys
in ab out a dozen cities, including Arlington, Va.;
Jersey City; Toledo, Ohio; Tulsa; and St. Louis.

uPublic agencies, including those that run new light-
rail lines in cities such as Phoenix and Charlotte, are
using technology to make buses, trains and subways
more attractive. It's a significant challenge for trans-
portation planners who for decades have concentrat-
ed on the automobile.

The Utah Transit Authority, which man ages pub li c
transportation in the Salt Lake City area, is testing elec-
tronic wireless credit and debit cards on 44 buses. Credit
cards can be waved in front of a machine to pay fares.
There's no fishing in your pocket for change, no need to
swipe a card and wait for approval. Using the "contact-
less" cards can save up to one minute per passenger who
would normally pay cash

About 135,000 residents in the six counties the Utah
authority serves -- or about 3% of the area's population -
- use public transit each day. The agency hopes to boost
ridership 7% a year

The American Public Transportation Association says a
key to getting more people out of their cars and onto
buses and tra ins is to expand bus and rail systems and
make them quick and convenient to use. Buses and trains
increasingly are being equipped with global-positioning-
system devices. They help pinpoint underused and con-

gested routes and enable agencies to map routes and
draft more precise timetables for riders.

Meanwhile, more than a dozen transit systems from
Pompano Beach, Fla., to Reno are offering Wi-Fi access on
buses and trains to attract commuters who want to surf
the Internet on their way to work.

Houston TranStar, a group of transportation agencies in
the Houston area, this summer will try to speed up bus
and rail fare payments by replacing more than 60 current
ways to pay fares (monthly passes, visitor passes, student
passes, senior passes, etc.) with three: cash, the smart "Q
Card" and "Metro Money," a temporary smart card that
can be purchased in stores. Smart cards are swiped at
stations or on buses and the fare is automatically deduct-
ed from a rider's prepaid account.

Whether such innovations will get more people to ride
trains and buses is unclear. "You're going to have to see
gasoline go over $10 a gallon," Daniels says.
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Chicago, IL, U.S.A -- Commuters zip under toll-collecting
sensors on I-90 at the Elgin toll plaza west of Chicago.
Their wi nd s h ie ld-mount ed I-Pass transponders allo w
commuters to travel Illinois tollways without having to
slow down to pay tolls as the overhead sensors debit their
accounts. The system has a capacity of over 2,000 cars per
hour per lane.
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Bulking up the power grid

Two-acre Roosevelt Park in Anaheim looks like any
o ther So uthe rn California ne igh borhood playgr o und:
plentiful trees and lush lawns, barbecue sta tions and
winding walkways.

Under the feet of frolicking children, however, hums a
high-voltage power substation encased in conc rete and
filled with fans and electri cal conve rters. Ten cab les
stretch 23 miles underground from the invisible facility --
the first of its kind in the USA -- distributing enough elec-
tricity to serve more than 25,000 homes.

Using older technology, Anaheim Public Utilities would
have had to build a substation 5 miles away, consume 70%
more space and extend cables to neighborhoods where
r esid e nts need electri city but vehe me nt ly obj ect to
power lines above their heads. The $20 million under-
ground facility distributes electricity without eating up
valuable real estate.

The 2003 bla cko ut in parts of the Northe ast and
Midwest -- the worst in U.S. history -- affected about 40
million people in eight states and intensified concerns
about the nation's aging electrical gr ids, particularly in
densely populated areas.

"High urban density makes it very difficult to build a
transmission line and bring power in," says David Pacyna,
pr esid e nt and chief executive of Sie me ns Powe r
Transmission & Distribution.

That's where the technology that created the Anaheim
substation comes in. Networks that conduct the electrici-
ty are insulated with inert gas rather than air, a process
that takes up less space. This compact new breed of sub-
station can be enclosed underground rather than take up
several acres of land.

Private companies, including Siemens, are working with
the L ong Island Lighting Authority to build a 65-mile
underground cable, part of which would run underwater
in New York Harbor. That will enable Long Island to tap in
to electricity generated in Pennsylvania, New Jersey and
Maryland.

Stretching water supplies

The West Basin Municipal Water District in Carson,
Calif., south of Los Angeles, did not recycle water in 1995.
Today, it recycles 35 million gallons a day -- enough water
for 78,000 households -- and the amount is projected to
double by 2020. That would cut in half the amount of
water the agency imports from Northern California and
the Colorado River.

"It's the new technology ... that really allows higher lev-
els of water to be pr oduced and used," says Paul
S hoe n be r ge r, the distri ct's assistant ge ne ral man age r.
"We're reducing the amount of energy needed to produce
water, we're recycling sewage effluent, we're treating it,
and we resell it to industries. ... It just makes sense to use
water more than once."

Half th e water the district supplies to the city of El
Segundo's schoolyards, ball parks, golf courses, refineries
and other industries is recycled.

Another key water issue: desalination. That's because
about 97% of the Earth's water is in oceans. The method is
used widely in the Middle East even though it costs up to
four times as much as other water recycling methods. U.S.
coastal communities are increasing their investments in
desalination plants, and costs are coming down.

For water, says Daniels of the University of Pennsylvania,
"the mantra is reduce, reuse and recycle. When you see
new houses built, you're going to see two sets of pipes:
one for gray (recycled) water to water your lawn and wash
your car and one for drinking water."
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Objectives
Students will:

u Read “Technology to help cities manage booming USA.
u Discuss the impact of population growth on resources in

the USA.
u Discuss the impact of population growth on resources in

your area.
u Collaborate and analyze transportation usage and alterna-

tives.
u Process and advocate ways to decrease energy and water

usage now.

20 minutes – Read and discuss it

u How many people currently live in the United States? By what percentage is
that number expected to increase by the year 2040?

u What will be essential for the nation to absorb this growth?
u What are the three main challenges the country will face with this growth?
u What’s the downside of increased technology according to the Center for

Environment and Population?
u What are some ways technology is helping improve traffic flow even now?
u How is technology helping with the problem of future energy and water

usage?
u Beyond water and energy shortages and traffic slowdowns, what are addi-

tional ways a huge population growth would impact your area’s resources?
u What solutions could technology provide in your area?
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Preparation

Each student will need:

u A copy of the article “Technology to help cities manage booming
USA.”

u Paper and writing utensil to sketch out plan for Futura.



10 minutes – Apply it

"There is more of a groundswell of interest on the part of the average person in caring how much
energy and water they're using," said Victoria Markham, director of the Center for Environment
and Population. "For the first time, they're starting to see the average American's impact on cli-
mate and the environment." 

What can you, as a consumer, do now to help decrease energy and water usage in your home? At
school? At your job? How can you persuade others to do the same?

15 Minutes – Analyze it

For this assignment, have students get into groups of four.

Transportation, from the Oregon Trail until the advent of space flight, has always been an integral part of
growth in the United States. At projected rates of usage, 280,000 miles of highway and 78 million more
cars will be used by 2040. 

You and your team work for Futura, a city of two million people. In an attempt to minimize the strain on
traffic flow and the environment in the future, your assignment is to create a plan to boost ridership on
public transportation in your area by 15 percent over the next two years. Things to consider include:

u Special services to entice non-riders to take the bus or rail system
u Convenience—How can riders get home in case of emergency? How can riders pay?
u Travel times—How long does it take to get from here to there? What’s the advantage of taking pub-

lic transportation?
u Schedules—How often do buses and trains make stops here? How will commuters know when

they stop?
u Cost

Share your plan with the class.
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