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Earlier this month a hunk of space junk hurtled toward the International Space Station, putting the
safety of astronauts and their orbiting outpost at risk. Fortunately, the cosmic hazard was detected early
and an emergency maneuver rocketed the $150 billion station out of harm’s way. Such episodes, which
burn gallons of [ A ] propellant, cost NASA and its partners an average $1 million per incident. There
must be a better way, right? For years now, scientists and engineers have been dreaming up alternatives
— mainly pricey new robots that could remove rapidly multiplying space junk or shove it further into

space. But what if the best solution is what they’ve been doing all along — just getting out of the way?

[ Cost-Effective Solutions and Growing Problems ]

An unusual new NASA space junk study asked a question only an accountant could love: What’s the
most cost-effective way of solving the problem? Rather than focus on whether removing junk [ B ]
safety and sustainability, NASA wondered if the potential cost of collisions justifies the development of
expensive new technologies to clean up the heavens. And it turns out it probably doesn’t — not in this
century, at least. Instead, Earth-bound humans could save a lot of money and effort by honing their debris-
tracking and dodging skills while forging international agreements to minimize the creation of more space
junk in the future. Space junk is a well-documented, growing problem for companies that have invested
tens of billions of dollars building, launching and operating satellites that circle the planet collecting and

transmitting data, including broadband internet, military communications and weather observation.

[ NASA’s Study and Speculative Technologies ]

Enter NASA’s Office of Technology, Policy and Strategy. Its new study, distilled to its most basic
elements, sought to put a price on avoiding space junk and then examined other potential solutions that
would pay off in a reasonable amount of time. Its surprising finding, considering the alarm that space
junk inspires, is that while it can be very expensive to maneuver the giant space station, avoiding junk
costs U.S. satellite operators a mere $58 million a year. For example, the estimated cost of moving a
[ C 1, $500 million commercial satellite out of the way of trackable space junk is $699, including labor.
For a price like that, it’s hard to justify investing in some of the more speculative and expensive
technologies that have been proposed over the years. Space tug boats, launched to grapple large pieces
of space junk and fling them into the atmosphere, could cost as much as $6 billion. A more speculative
spacecraft that “sweeps” smaller junk out of the way might cost as much as $900,000 per kilogram of
debris. In both cases, the eventual “break-even” point at which the cost of remediation equals the cost of

collision avoidance could be nearly a century into the future.



[ Y ]

Fortunately, there are more affordable options for lowering risk today and into the future. The
most obvious is to limit the amount of junk that’s being launched and left in space. And there are good
ways to do that, starting with rules requiring satellite owners to take their spacecraft out of crowded
orbits after they are no longer useful. The U.S. already has strict rules requiring just that and there have
long been [ D ] to see those rules translated into an international treaty to reduce space junk. The Biden
administration should seek to convince America’s space partners and allies to agree to the U.S. standards,
and then start wider talks. As other countries, especially China and India, become space powers in their
own right, establishing rules for how to keep space safe and sustainable should be a global priority. If
global agreement can be achieved on preventing junk, the more difficult question of sharing the costs and
burdens of remediating what’s already there can start. According to NASA’s new report, ground and
space-based lasers that push junk out of the way without destroying it might achieve break-even
economics within a decade. U.S. rivals will need assurances that such lasers aren’t offensive weapons.
A comprehensive space junk treaty could offer a pathway for doing that, especially as space becomes

more congested with the assets of other countries. Space will be everyone’s problem.
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(7) Affordable Options and International Cooperation

(£ ) The Cost-Benefit Analysis of Space Tug Boats and Other Technologies
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(x) The Development of New Technologies to Combat Space Junk
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(#7) The Financial Justification for Space Junk Removal Technologies
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Q1 How much is required in a year to transfer the huge space station out of the way of space
junk?

(7) $58 million (4 ) $500 million (*7) $699 () $6 billion

Q2 What is one of the most affordable options for lowering the risk of space junk today and into
the future?

(7) Developing new robots to remove space junk.

(£ ) Using space tug boats to grapple large pieces of space junk.

(*7) Limiting the amount of junk that’s being launched and left in space.

() Using ground and space-based lasers to push junk out of the way.

AXOHARIZES>STVDLHDRRKRD (7) o () Ohh s oY, L5 TER X,
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(7) Each incident of avoiding space waste costs U.S. satellite operators $58 million.

(£ ) To avoid a collision with space debris, the International Space Station executed an
emergency maneuver.

(v7) The U.S. government has convinced international partners to adopt their standards for
reducing space debris.

() Laser technology to avoid space debris is already in practical use.

() International cooperation is vital to limit the production of new space junk.

(#1) NASA'’s study found that developing new technologies to remove space junk is more cost-

effective than avoiding it.
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Since you came all the way from Okinawa to Chiba, you can stay at my place ( ) you like.

(7) as far as

You cannot carry (
(7) so large a suitcase

() so large suitcase

(£ ) as long as

(%) as it were

(A4 ) such large suitcase

() a such large suitcase

() asif

) by yourself; you should get a smaller one.

( ) among the participants of the conference, the total cost for getting a chartered bus was
not so high.
(7) To share (£ ) Sharing (*7) Having shared () Shared

The prosperity of our nation would not have been possible (

of everyone here.

(7) besides

(£ ) without

(%) because of

) the great contribution

() thanks to

Plants contain the chemical substance, which reacts with sunlight to create a simple sugar. It is

also (

(7) why

) gives plants their green color.

(A ) which

(%) what

() how
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